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compounds and method^Sr the identif ication and/or validation of a target 



(54) 

(57) The present invention is related to a compound, 
preferably 14to 30 nucleobases. preferably 17to23 nu- 
cleobases and more preferably 1 7 to 21 nucleobases in 
length, targeted to a nucleic acid whereby the nudeic 
acid is heterogeneous nuclear RNA (hnRNA). The 
present invention is also related to a method forthe iden- 
tificaaon and/or validation of a target wherein the target 
is part of a tumor suppressor related pathway compris- 



ing the following step: 

a) applying to an expression system a f untstional ol- 
igonucleotide wherein the functional oligonucle- 
otide is specific for an mRNA encoding the tumor 
suppressor. 
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moOSH Modem drug development no '°"f ;^^"^°"JJJ*'^^^„ndffion>eW^^ 

Elucidation 01 the moiecuter mechanl^ unde^ing J^^^^^^^ ~™ „,olecule. which is herein referred to 
ecules and the evaluation of said ^^^^^"'^'^S^LJrrio^^^ in many cases such dmg candidates are 

also as target, is available, drug candKlat^ ?^oT^rtS^ or nSJral compounds. Also the use of comtrfnalorial 
members of a compound library ^^^r^.^^ 'lS^r^eZi to as ci,didate compound libraries. Although 

ground arising from their generation. diagnostic markers is the comparislon of gene 

[0004] Another common approach for rientifymg ''"S nenetically very unstable and acquire massive 

Sm^lon in nomial versus tumor cells. H°*«^«.Vr,S«^ of ^e^rta^^ are rather indirect and the result of 
^an^s in their gene expression P-««7-LS rS to n,alor pmportlon of differentially ex- 

chromosomal instability, and therefore "^f^^"^^^^^^^ linlcedto the disease. 

luwiDj I nc F .s^^ouw r.nWAri to tumor suppressors. sj^^vrf./.r.r.i 



dation of targets which are functionally ''"'^^^^^^^^^"^^^ was to provide a method for identifying/ 

regulated or influenced by tumor suppressors. . nreferablv 14 to 30 nucleobases. preferably 17 to 23 

23 nucleobases and more preferably 17 to zi nucieuoa 

acid is an intron of a nucleic acid mo'«|"'f- romDound is a functional oBgonucleotide. 

[0012] In a prrferred embodiment of both aspecis me nui. 

55 n reoresents 2'-0-methyl ribonucleotides ; 

N STe^t phosphorothioate-liniced deoxyn^onucieotides . 
subscript p represents phosphodiester linkage and 
subscript s represents phosphorothioate linkage. 
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subscript X represents an integer from 5 to 7; 
subscript y represents an integer from 7 to 9; and 
subscript z represents an integer from 5 to 7. 

100211 \n a third aspect the problem Is solved by a composition comprising a compound according to the present 
the following step: 

a) applylngto an expression system afunctional oligonucleotide whe,Bin the functional oligonucleotide Is spedfte 
for PTEN hnFWA,. 

100261 in a seventh aspect the problem is soh,ed by a method for the Identlflcatton and/or validation of a target 
comprising tifie following step: 

a) appVing to an expression system a functional oBgonucleotide wherein the functional oligonucleotide is spedfte 
25 for PTEN mRNA. 

100271 in an embodiment of the sixth and the seventh aspect of the present Invention the target is part of the PI3K/ 
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S'""n » e«n more p^ferred mbodim«» Ih. sb* and«» 

"-^.Z^^ ^^^O- -P'-"" -P- B"*^ " o"!^-"** 

target of PTEN, preferably of PTEN acting as a tumor suppressor. 
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» » finrftenal oliaonudeotide wherein the functional oligonucleotide is specific 
a) applying to an expression ^V^tam ^^^^n^^^^^^^^^^ p^rt thereof, 
tor hnRNA of a tumor suppressor, preferably the non co an 

K. le «oh.«l b» a method for the identncation and/or validation of a target wherein 

'"^''> ,™,»n^otlheex[«sston system open npplkalond the tuncsonalol^^ 

10044, in - -»°*^„'' "^^^^^ expression s,«em Is cfeteCed and the »,p«ssten 

tSr. 'ZZ'^^^r\T::^ ^nn the exp«s.on ^ 

{00451 In a preferred enVbodiment of the eighth and ninth aspect oiui p 

30 agent is a functional oBgonudeoBde. ^, esent Invention the expression 

iSwei In an even more preferred J'^^^^^ target as specified in any of the preceding 

modifying agent is modifying the expression of a second target, pre e y 

paragraphs. ^ , ■ r^r^^nx invention was solved by an antisense oligonucleotide 

[00471 In a tenth aspect the problem underlying the present invention w 

35 selected from the group comprising 
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B ugaacugCsTssAssGssCssCsSTssCssTsSggauuugB (SEQ ID No. 1) 
B uggacaaCssAssAssGssTssGssTssCssAsaaacccu B (SEQ E) No. 2) 
B ggaaaccTssCssTssCssTssTssAsSGssCsScaacugc B (SEQ ID No. 3) 
B uguugcaGsSAssAssGssGssTsSTssCsSAsuuccugu B (SEQ ID No. 4) 
B cuuccgaGssAsGssGjsAssGsAssGssAaacugagc B (SEQ ID No. 5) 
B ccacaaaC«T«GssA«GssG«A«Ts,T«gcaaguu B (SEQ ID No. 6) 
B ucugacaCssAssAssTssGssTaCssCssTssauugccaB (SEQ ID No. 7) 
B aaggaggAssGssAssGssAaGssAssTssGssgcagaag B (SEQ ID No. 8) 

B guccuuuCssCssCssAssGssCssTssTssTssacaguga B (SEQ ID No. 9) 
B cuggaucAssGssAssGssTssCssAssGssTssgguguca B (SEQ ID No. 10) 
B ucuccuuTssTssGssTssTssTssCssTssGssCuaacga B (SEQ ID No. 1 1) 



B ugaacugCssT,sAssG,sC,sCssT,sC,5T,sggauuug B (SEQ ID No. 12) 
B ugcugauCssT,sTssCssA,sT,sC,sA,sA,saagguuc B (SEQ ID No. 13) 
B acuuugaT^G»sTssC,sA.sC,sC,sA,sC,sacacagg B (SEQ ID No. 14) 
B uggguccT,sG,sA^G,sTsST,sGs5G,sAsSggaguag B (SEQ ID No. 1 5) 
B cuucaccT,sT,sTssAssG,sC,sT,sG,sGsScagacca B (SEQ ID No. 16) 
B ugccacuGssG,sT,sCsST,sGsSTsSA,sAsSUCcaggi B (SEQ ID No. 1 7) 
B ucucuggT,sC,sCssT,sTssAA,sC,sTssT,sccccaua B (SEQ ID No. 1 8) 
B ucgucuuC5sAssCssT,sT,sA,sGsSCsSCsauugguc B (SEQ ID No. 19) 
B gucuuucT5sG,sC5sA,sG,sGsSA,sAsSAsSUcccaua B (SEQ ID No. 20) 

wherebv B stands for inverted abaslc. positions 1 through 7 and positions 17 through 23 are 2'-0-methylated ribonu- 
TeS and^h^phodiester mnked. posiUons B th,x>ugh 17 are phosphorothioate linked. pos..ons 8 through 16 
are desoxynucleotides, position 1 7 is a ribonudeolide; 

B &u,c,cuuuCtCC,A,G,C,T,T,T,acagsU,g.a B (SEQ ID No. 21) 

wh«»bv B stands lor inverted abasic. positions 1 through 7 are 2'-0-methylated flbonudeoHdes. positions 8 through 
whereby B stands tor iwerieoaDasicp a^e 2'-0-methylated ribonucleotides, positions 1 through 4 are 

linked and 
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^ o /ccn m TJo 50 also referred to herein as 

B agaccaCAAACTGAGgauugc B (SEQ ID No DU. 

huPTEN:1686Ul). ^^^^.^ 

B agacgaCTAACTCAGcauugc B (SEQ ID No 3 1. 

huPTEN:1686Ul 4MM), 

« /cFH in No 52. also referred to herein as 
B cccuuuCCAGCTTTAcaguga B (SEQ ID No 

rr-AcUs»S». B .BO U, S3, auc «r.e. . 
huPTEN:U20L21 4MM), ~vi- .«»n^ 

B „^SgGOCTGTAuu«s«u B (SEQ m No 55. a>» rcfe^ed » h«,. huPTEN ,n»o.). 

dosed he'Ol''- ' ' \. ....,«^xt^Dre:MMMM\>s^>»^<<«l^'"^^f^ 

peso, ,n . 7^*'^;^r:'alS accoKBns » a.^ o< »« P^^^S 

of a functional oligonudeotide. preteraDiy lo? uo 

the following steps: 

a.pro.^.a.....--"^--'--*---'-''"™*'"'"'*"*"'"""''^^^^ 
erably PTEN, 

b) modifying the initial f uncUonal oligonucleotide, and 

system. . 

♦ th«. nr«>sent invention the method further compnses the 
100511 in a preferred embodiment of the ^^'^.^^^.^^P^^^^^^^^^^^^ 
Ctclparlngthespecmc-^oimeiniU^^^ 
mam in another embodiment of the twelveth aspect or inep 

any of the invenBve antlsense «>«9«>""''f°*"'^^- oresent Invention is solved by a method for the screening 

SSbs, m a thirteenth -PS^^^^S'","^,^^^^^^ of a tumor suppressor related pathway or part 

. pro^dlngane^resslonsystemtowhi.^^^^ 
PTEN 

«MnHs in said expression system to identify one or more elements of the 
- 'rJ^-^SlSge-""'"-'*-''""'-"'*' -*o*na«so..he,nvan«ven.»»ds as d,sc^d 
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thirteenth aspect of the present invention. 

The present .vention is .ase. on the ^ ^^^^^^^^^^ 

preferably by a specific interaction such as by ^^^"''^7 ' ^^^^^ be Addressed to the exon part, the 

(hnRN A) It I Within the scope of *e P;^\"^;"7^"*i invention that the targeting compound is 

rn^r-rr r:re^^^^^^ t?r a. .erect, i. e. those nucieic acid sequences 

Suchinteractionmaybebasedon hybndisadoj^ bases. This 

or reversed Hoogsteen hydrogen bonding beh«een ^1^?^"^^^^ Ratt,er the degree of complementarity 
complementarity is not necessarily 1 00 % as kno^^^^^^^ 

musibesuchastoallowundertheparticular^^^^^^^ 

and the target nucleic acid. Specific mteracUon „,^,3te add. such as. e. g.. to cause a loss of 

target nucleic acid this interferes with the nom«l ^^^'T"^^'^^^^ to avoid non-specific binding of *e 

utlSy. on the other hand a sufficient degree of «>^fj«^«^^^^^ "n JJ.ich specific binding Is desired, I. e. under 
coSound to non-target nucleteacid^^l^^^^^^^^^^^^^ 

physiological conditions Inthe case of in VIVO useottneOTm^ perfoimed. 

treatment, and in the case of In Wfio ^^V^ ""^ do not exist as free RNA molecules. 
100561 Nascent RNA and mRNA Intem^ediates they are transported into the cytoplasm. 

From the time nascent transcripts first growing eukaryotlc cells as hlstones. 

they are associated with an abundant set of '^^^^^J'T^l^Z^ heferogeneous ribonucleoprotein 

These proteins were first characterized as ^^'^^'''^^'^'^^Z^ term referring to mRNA precur- 

Zipursky. Matsudalra. and Darnell; M°«ecu^ar J^eH Bjolo^^^ ^^p^ ^^^^^ t„ ,^„(3). or part(s) 

, 100571 It is also within the present » J'f ^^^^^^^^ J is to be acknowledged that factually any hnRNA or 
Leof. of a nucleic acid molecule which is ^'^^^;^\^Z,^r^ica\ teaching as disclosed herein. As will 
gene may thus be targeted by the with or by using a functional oligonucleotide 

?e outlined In the foltowlng targetlr« of and RNAl. respectively. Is well-known 

or a functional polynucleotide such as an ^"^'^'^^^^^^^^ means any antisense oUgo- 

« in the art. As used herein the tem, sequence is known the compound acco«l.ng 

nudeotWe. any ribozyme and any RfslAi. ^"^^^^^^^^^^ ^ complementarity as outlined above. The target 

rrutlT^ rb^a^^^^^^^^^ or . lea^ .e Invent^e compound may be der.ed 

an antisense oligonucleotide or a Present inven- 

[0059] Using hnRNA and more preferably "\tron RNA ^^'^J^^ ^^rNA has not been taken Into con- 
crs clearly departfromthe approach pumued^^^^^ 

stderatlon as a possible target forfundlonalj^^oni«teot^^^ unattractive as a target. In view 

45 since intron Rf^ is J '^^^^"^^^ ^^'^^^ 

dthlstheflndlngof thepresert imrentorswas ve^surp s g decrease of mRNA levels. 

some trigger RNAseH activity, on ^^^^^^^^ ^* ^° ^ nudeobas^. a^ 

100601 It is within the present Imfentlon that the «»'"P'>""° P" ' J. shorter. A shorter compound. I. e. 

Kh. ^ Pnnciple. the nucieic acid ^^-'^f^ J ^^^^^^^^ However, if not on V a single 

50 comprising less than 8 nudeobases. IS rather unlikely to ^^^^^ 

rutsevemlnudeteacldmolecules.more^jnarV^^^^ are from 14 to 30 nu- 

having less than 14 nucleobases may be '^."7., ^ 21 nucleobases is most preferred. 

deobLes. A length of 17 to 23 is more Pfe'^^ and ^ '^"^ "^^^^^^^^ n,o,e than 30 nucleobases. This may 
[00611 it is also within the present invention thatthe "^"^^^J^^^!^^^^ „ in case further nucleobases are 

55 STorie necessary In order to e«t«''«^«^,^t;tr:«na^^^^^^^^^^ P^-P"^-- ^^^'^^ P"'^"'' 

ry%^r:rrgr=r^^^^ 

specific interaction with other compounds. 
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100621 IrresMCtive of the particular use of the compound according to the present invention said '^0'^°""'' ^^^J 

E. watering S. MoU 1. Wo« K. P*'^"'" "l*^ ir^^^^lS^^e, FE. Artlsense therap, ol 
hematologic malignancies, Semin Hematol. 1998 ' .oKom9»nvAB9.97- Yuen AR Halsey J. Fisher 

roSl'^^nSSr^o^^^a^rri used according to the P-nt 1^^^^^^^^^^^ 

RNaJ its design and general use are known to the one skilled In the art and described, e.g.. in WO 00/44895 und WO 



45 01/75164. 



so 



55 



[J^ The basb structure of the functional oligonucleotides and compound 
LrpartteularVtheantteenseollgonuc.^^^^^^^^ 

^ 0 acid such as an RNA, ^P-JV -MTHc^erp^^^^^ 

H WJase H 18 acdvated by both phosphodiester and phosphorothioate-iinked DNA. However. P^'o^Pj'^J^^®'^^^^^ 
Dl^^^l ^^Z oe^r^BT nudeases and. with the exception of the P^^osp^-^^^o^^^-^ .J^er 
r^st^t. non naturally occurring DNA derivatives do not activate RNase H when hybnd«ed to RNA. In other words, 
antisense polynucleotides are effective onV in a DNAff^NA hybrid complex. _ .. invention 

[00681 Chlm'erlcantteense Oligonucleotides Which may be used in t^^^^^^^^ 

have a short stretch of phosphorothioate DNA (3 to 9 b^es). A^"-;"'"^"^^^^^^^ chimeric oligo- 

bacterial RNase H and a minimum of 5 bases Is required for mammajan 7^ase H^^^^ comprised 
nucleotides there is a central region that fomis a substrate for RNase H that is flanked by hybridising amis comp 
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. . , .^,«t«.tee iox RNase H The hybridising arms of the chimeric oligonucleotides 
otmodifiednucieotidesthaldo notfon^s^^^^^ n^thyiphosphonate or phospho- 

may be modified such as by 2'-0-methyl 2-«uoro Attemaiive oliqonucleotlde useful in the practice of the 
rar^idate linlcages in said am«. Further or P-methoxyoligonucieolides. 

invention are P-methoxyoiigonucleot,ctes p^^^^^^^^ 

[00691 Of particular relevance and usefulness f or^e p^ert '"^^^J* ^^^j^^^ ^tain no naturally occurring 
particularty described in the above two '"e"^''*"®^.^^ P^"^- J^^* 2..deoxyphosphorothioate. which 

blinked nucleotides. Ratherthe o«9«""'='«'>»^t^^r TSntat b^^^ nudeoBdes can 

activate RNase H. and?-mod»ied n"«'««>2*^- 'r^'ir^^^ ^ « 

nuclease resistant and. optionally, by placing a 3' ,^1;*'^°^^ and a 3' temiinus; and from 11 to 59 

100701 More particularty. the ^ ^.S^t^uJ^^^^ phosphodiester nucleotides 

5'-»3'-rmlced nucleotides independently selected "["^ nucleoside is attached to an RNase 

triester nucleotide . . ^ u «r4 «.,hor^in not the S terminal nucleoside is attached to an RNase 

group rather than the 3' terminus of said '>"g'>""f®°S®- ^ comprising a 5' temiinal RNase H activating 

?00721 SuRable and -tis^^^^^^^^^^^^ between 11 to 59 contiguous 

i region and having between 5 and 10 contiguous de^^^ 

5 [00741 The first class of antisense oligonucleotides, ateo ^» "^^^^^ of seven 2'-0-methylribonu- 

nudeitides. comprises a total of 23 n-'-«^- ^^^^^^^^^^ I, iV^SrS^tleotldes and a S'-temilnal 
deotides. a stiBtch of nine 2'-deoxynbon.«leotides^ si^etah^^^^ 

deoxyribonucleotide Fromthefirst grou^^^^^ ,,,,, .,3 3 phosphodiester 

whereas the subsequent four 2'-0-f"^thyy.tonudeo^^^^^^ ^^^^^^ ^ 

.5 linkage between the last. i. e. the most ^"^^^^f/f " ^deX «^ phosphorothloate linked. A 

stretch consteting of nine 2'-deoxyribonudeohd^ AH oftbe 2 d^o'^n^^i;^ a'-deoxynucleotide. and the first 

phosphorothioate linkage is abo present ^« ' '^^^^^ S sr2?cirre5^lribonucleotides. From this group of 

2'-0^ethylribonucleotide of the subsequert 8t^^^ 

Six ^-OHnethylribonucleotides the first fou^^^^ ^ last. I. e. tem^lnal 3--tem.inal 

*° L^rnS;:^rk^^^^^^^^^ 2. Wibonucleotide though a phosphorothioate 

linkage. A«^rihBri k« reference to the following schematic structure: 

I007S1 This first class may also be described by 'f™^^"^." 
SLLNNNNNNNNNnnnRRRN. Hereb^^^^^ 
45 U . C); n stands for 2'-0-methyl ribonucleotides (A. G. U. C). N represenis pnosp 

(A. G, T, C). „„f pried antisense oligonucleotides, also referred to herein as third gener- 

[0076] The second class o ^f^^^'^^J^'^^^^^^'^o 23 nucleotides with the following basic structure 
ation (of) antisense oligonucleotides, also compnses a total on / xo 

(in 5' 3' direction). . n. .riptide which is a structure suitable to confer resistance 

« ,0077, A..h.S'-«™ln,'e'^™«^;j^^'^'^^^^^^ 

against exonuclease activity ar>d, e. g.. descnt«a collowina this stretch of five to seven 2'-0-meth- 

s!ven 2-^ethylribonucleotides which are ^'^^^^^''^^J^^Zi which a« phosphorothioate linked, 
ylribonucleotides there is a stretch of seven to "rjif^^f^.^^^^^^^^ and the fi'^t 2-^eoxynucleotide of 

The linkage between the last. I. e. the most 3 '^^'^J"/' ^ -° ^ 

« the 2--deoxynucleotide ^j^f ^'o^^^^^^^ — '^^^ 

2'-deoxynucleotides a stretch consistent ^^f.J^e o seven 2 O mwiy to seven 2'- 

nudeotide is linked to the first 2--0-methylnbonuc^o^^de of^^^^^ 
O-methylribonudeotWesoccursvlaaphosphorothioatelinkage.Thestretcnoinvei 
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Other inverted abasic is attached. er^hams*tir structure- (GeneBlocs rep- 

p,,,., ™. »cond d«» n«y a^o b. ■^'^^'j^: SSnS^c::™ ) eapKn J, 
resantlngthe 3rd gmwadoi. K anteense '>*°"'«'«**r'"^ "^^rl,?^ .basics or similar modlll- 

'noMharapeufc purposes, ^berapf^ pui«»« "^^^ «tt»«™pound 
positkincontalnir,Osu*oo.npouridlortherr«nulaaureofa>^^^^ 

Scoring lothe presem Irwertion ar.y dise^e, d»eaM.d ^-^T^ ^S^^^id d^eas. or co.«li*».. A (udhar 

r. any lorn, loiown to the or,. .Mled (0 »» ait o( ptoin«». ^'I'^'^^^T^^^S^^^ way Ihey are to be 
in a number ways depending upon wl^ette, Z:;^^^^^^^^^^^^^ y^*^ 

rnL. -rjTpS^tr r;:Sa:rn.r'j^^ 

and the lii^e may also be useful. . ^ v ^ ;«^i..r4^r>niwriorc; or aranules suspensions or solutions 

!:Sero?Z:^u."='.5^"^-^^^^^^^ 

salts include but are not llm.ted to («);^^^ ^^^^^ ^^^^^^ salts tonned with inorganic adds, for 

calcium, polyamines such as sperm.ne .^Pr,*^^^^^^ acid, nitric acid and the like; (c) salts formed 

example hydrochloric add. ^^^'^^^^ '^^^^^'^^^ acid succinic acid, maleic add. fumaric acid, 
with organic acids such as. for exarr^)le. acetic acid, oxaiic aao. xarmni. 



40 
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50 
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^. -A h»n7ote acid tannic acid, palmitic acid, alginic acid, polyglutamic 
gluconic acid, citric acid, malic acid. ascort,.c ^- ^'""^'^^^^^^^^ acid, naphthalenedisulfonic acid, polygalac- 
Lid. naphthalenesulfonic acid. methanesulfon« a^^^^^^^^^^ ^ ^^^^^^^ iodine, 

turo^lc acid, and the like; and (d) salts forrned fr^"^^^'^"^^^^^ ^,de In the field of diagnostic, analyses. 

identincation methods as disclosed herein^ compounds is the use as research agents and kte. P'^'erably. 

100891 Afurther non-therapeutic use of the '"^"^"""^""^ j^^entionand either a buffer, any solution, or driuent. 
Lchiitcomprisesatleastonecompoundao^rt^^^^^ 

[00901 The present Invention Is also based jA^*^^^^ suppressor(s). This selective reduction or 

which allow for the specific or selective ^^^^^^^^ ^dy of all of the path>«ays to which the 

knock down of mRN A coding for tumor ^"PP^^^f ^ll^^tificLtion and/or validation of target molecules Involved in 
Z^r suppressor(s) is actually linked and ^^l^*?; "^J"^^^^ art. the various tumor suppressois 

Si pathways. As will be described in rr^J^^^^^^ ni^L oJi Sb. Sma^ Smad4. APC, BrcaW. Bcl2. 
^h'as. el PTEN. Smad3. SHIP 2 and P^^ P;^"^^;^!*'^^;^^^ 

caveoim. VHL. menln. Cpan. DAP "f*"^^' ^^^^^^^^ 1^^^^^^^ ^ « ^" '"^.f 'I r 

both upstream and downstream elements or effertore A Is present at nomial intracellular 

otide against unrelated targets. „rf„o„tanes result from the use of any of the functional polynucle- 

100921 It is to be noted that the aforementoned a^ante^^^^^ 

Les^nsofarantisenseoligonucleotidesn^^^^^^ 
w m a target validation process where a ^"PP^f tuU ^a^^^ related to a target validation method whtch 

35 described herein. Mrfmntaraetssoecific for melastatfc cancer Induced by loss of tumor 

IP093] Also, the identification and/or validation of dmgte^^^^^ ^ present 

Lpprissor function, is possible Using the niay also be used as diagnostic tools, 

invention that the various compounds ^^^^^^J^J^'" ^^J^Up^^^^ gene sequence thereby to indfcate pro- 
Acconlingly. a tumor sample may be examin«l ^ ^'J^'e^^^t a spec 9 ^ ^,,3)). 

40 penslty for metastatic spread (tf«9"f I^^^^^^^^^ o^i^resent invention may be applicable is related 

100941 Afurthermost prefeiredfield Where the vanousasp^^^ causatively linked to 

0 genes which are differentially expressed ,n "^^^-^^^^Jl^tl^d by loss of tumor suppressors function 
the disease. TO identify the P^^^^^^^^'^^^^^CeW^tiLr^ are perfom^ed under preciseV 
such as. e.g.. PTEN mutation, it is '^"''f j^^^^^^"",!^,^^^^ pathologically relevampatti- 

45 controned conditions. In this view ^'^a^^^^'T^^^,^^^^^ genes and the tumor suppressor molecule, 

way in ^-y that ensun« the J^^^^^^^^^ g,^,^ «,3t are spec^forthe ^agnosls 

Using this novel approach drug targets anwor H»a suDoressor negative cancers, 

and/or treatment of patients with suppressor, more P^^'^JriZ^ of S^OTet more particularly of a target which is 

^951 The inventive method for the '^^"^"Srto^oTs of^^^^^ 
50 inkedtothemetastaticeffectslnvoMngorrelatngt^^^^^ effectors) of the respective sup- 

is also particulariy advantageous as a subset key regulatory molecules responsible for 

pr^or'such as. e. g.. the PI 3-klnase/FTEN ^^^^'Z^^^7^Jo^m of cells that have lost PTEN 
mediating other important activities ^^^^ selectively because targets which a<^ on 

function. It is Important to target this P^'^"'^^^^^'^^^^^^ unwaJed effects. In case of the PTEN 
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,nn..on . ins..n s^..in. . "-^Td^- — ^^^^^ '^Z^t::^. oZT^^ 

solved by using a functional ^^^^'^^^''^'^^^^''^l^^^ irget will be required for invasive cell growth, 
their functional relevance for the '"^^^^ Pj^"^^ Ih i^ive STgrowth. but not inhibit other responses me- 
therefore the inhibition of its expression f ^^'^^ thes^ considerations basically also apply 
dlatedby PI 3-kinase. Although illustmted ''^ J^^^J/J^^; as win be acknowledged by the ones 

^^r inr rir^^^^^^ - '-^^ "'^^ 

systems, are thus clearly overcome. This resides »" J^^^^^ aSnuofi Involving any tumor sup- 

Zor suppressor(s) mediated by ^f"**"^ ^'J^""^^^^^ genetlc^«:kground of the knockout 

pressor, can specifically be targeted exdudmg any P;^*^"^^?™^ 

Lmals. in addition, ftis well known. P^'^^'f high background 

is not viable and die in utero. On the other hand. ^^^^^^^I'^^^'^^^^ of the effects observed. In addition, it is 
of tumor supp»essor(s) which does not allow '"^^^""^'"^^^^^ „,echanlsm the number of mdun- 

also well-known that in the generation of a f^^^^"^ ^ ines r^ay actually be obtained. However, in the 

dant genes is increased so that ^"'y P^'*'";^"^^^^^ startir^ pomt for tumor growth, there 

sx=ranr^^^^ 

is onV applicable to few. f P^^'^f to the present Inventton. as compared to knockout animals 

[00971 A further advantage of the methods accoraing » in p according to the present invention 

Ldes in the fact that only by using functional olig^^^^^^^^^ 
; somedistinctpathwaysmay actuallybetergeted. lt«kn^^^^^ only act as tumor suppressors 

may only act as such in spedfte. defined 'VS^:^°'l^^'^^'^^^^^od K • Oncogenes and cell proliferation 
Z mice% have never bean found to be mi^atej In !?3r|rhtsLatk>n may 'actually be misleading and 
current Opinion in Genetk:s & Development 2000. 10^^^^ 

supports the need to provide new methods f or the such as PTEN are not expressed 

0 [00981 Also. It was observed that m «°'"«^;7;/ Pf ^"^^^^^^^^ the tumor suppressive and controlling 

or are undetectable for years. This means that *«;«P^^^;^ Z\a^ of this checkpoint Is likely to be the 
function of the tumor suppressor s) for some tn^e J" case^f PTEN t ^^^^ ^^.^^ 

invention. ^ ..^^^ oHwantanes are not limited only to those cases where the 

[0099] It is to be acknowledged that the ^''^^^'Z^^";^^^^^^^^^ and benef tolal In cases where 

larget is actually related to a PTEN P^^'^^^LTntl^L^^^^^^^^ ^'^^ " 

40 a target is part of a tumor suppressor-re ated ^^^J ..^^uced by loss of tumor suppressors function 

suppressor. To identSy ^J'^-^'^!"?^^^^^^ are perfom>ed under precise^ 

suchas.e.g.. PTEN mutation, it 9^"^.^"^^^^^^ 
controned conditions, in this view expenmente^^^^^ 

way in a way that ensures the functional con^^ be rr^thods according to the present Invention. 

45 (e.g. PTEN). This kind of experimental ^"•^^^^"S^ J^^"^^^^ present Im/entlon are superior 

01001 The methodsforthe identification and^orv^d^on c^^^^^ Lwn as the so-called small 

!o a firiher alternative kr^wn in t^^^^^^^ :ntSrrimportant.y to change the e^ent of the 

molecules. By using said small molecules it s noi p^ ^ ^^^^ suppressor and to 

knockdown as these small molecules ^f^''^ ^f„f ^^^^LT^ eg LY294002. LY290004 (2:(4.morpholinyl)- 

50 PTEN. respectively. Such a small molecule '^'^^^'^smJ^t^ie ^^^^^ developed by Lilly Research Ub- 
8^,henytehmmone) Is one of several ^^romone derivati^^^^^^ T ^4 jbC 269. 5241 -5248). It targets the catalytic 
omtorles (Indianapolte) as an inhibitor for PI ^^^^f^^^^^^^^^^^^ ATP binding in the catalytfc center. In 

subunit of the PI 3-klnase molecule. Pj^°' ^^^j""?'°"f^^^^ use of antlsense oligonucleotides allows 

conuast to the im^ariable binding affinity of ^1^^^^^ the mRNA binding part of the anti- 

55 fortheadaptattonofthebindingaffinrtybym^^^^^^^^^ 
sense ollgonudeotlde. This binding part or bind^^^^^^^ 

rmBrdrrorNCy^s^^^^ 
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Investigated. ^:..i„„..ich between different isolorms of p11 0 (alpha, beta, gamma, delta). 

[01011 Furthemiore. LY290004 cannot distinguish between dffl^^^^ 

IJare suggested to have different c^lluiar^^^^^^^^ 

inthat It also inhibits other members of thefamiV of PI 3-k.nase homoiog 

which appear to function In DNA repair 9^°^-^ a novel, specific and inartridal access 

101021 To summarize, the methods ^^^^^^ -^.e functional oligonucleotides as disclosed 

0 resolving the early events in P«*^«y^/^'^f^';*' ^^^^ o! tumor suppressors, 

and used according to the present mvention ^^^^J^^^^^^^^ ^^e effect of an mRNA. its presence, ateence 
[01 031 As used herein expression system m^re ^^^n comprises Insofar also any system 

LrJtmction may actually bemonnoredordetec^^e^^^^ such e«- 

which may be used for displaying or ^^^^^"S*;,.^^",^^^^^^^^ a cell, either a bacterial 

:;rmtrsrr5^rpr^^^^^^^ — 

dogs, apes and humans. . ^„ ^ particular, i.e. targeted nucleic acid 

[W Ml AS used herein, afunctional "^^^^^^^^ 

such as. e.g.. atumor suppressor encoding mRNA or hnRNjMthe^^^^^ 9 ^ ^ ^ ^^aln 

transfection conditions such as described ^J^P^^^^^Jid^^^^^^ reduced expression may result fr«n 

degree, results in a decreased expression of "^1^ 

^S*ing the access of the translation machine^ rr^n's^ronSd^hybrid or any other mechanism, 
due to the RNase H activity directed to the "^^^^^j^"^^^^^^^^^^ 

[01051 in apr^ferredembodlment of the methodsfortl^ .^^^^^^^ ^^^^ ,^ pathogenic meCh- 

otheVesentinvention the target which fetobeWe^^^ 

' -r;di?Sy^i:;^«^^^^^ 

related pathway. . suppressor is actually involved may provide a target 

^om part of some conditions or diseases, '"f^^^^.^^^ 'J^^^ be targeted by the inventive rnethods 

mentioned diseases and conditions may P';?^''^^ ^^n^aw^^^ suppressors, such as the ones mentioned In 
and. vice veisa. any of the biological ''^^^^^^d, investigated such as to identify and valldale 
35 the following, may be part of a disease 

XorrnXrsr^^^^ 

40 L ditlnctblologlcalprocess as outlined '"^^^i^""^^^^^ system. Accordingly, the target may be 

;r^r-=raS:Singt^ 

AS LtaJget itself is a tumor suppressor or ^I^^Sn^S o?^^^^^ diseases or biological process^ 

reSd-h^r^^^^^^^ 
rrp=rmrrrp=s^^^ 

rrVoUein B.: science 1996. 260- 1036 -^^^^^^ 

include all direct inhibnors of cell 9™^^^"^^ ^^^^ 

The "gatekeeper- class of tumor suppressor (genes) can be runner suuu 

55 gatekeepers" or "metastasis gatekeepers". distinouished from so-called "caretakers" or "land- 

[01111 in conclusion, "gatekeeper ^"'"73^^°;^,^^^^^^^^^ ^^p in multi-stage tumorigenesls; 

scapers" by the fact that first, their loss of ^^^^^^ function to tumor cells suppresses 

second, they act directly to prevent tumor growth and third, restonng ga 
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neoplasia. ^ /„»„ecA art indirectlv to suppress tumor growth t)y ensuring the 

[0112] By contrast, "caretaicer tumor «"PP^^^°^Jf "J'^^!^^ ofgenomic instability (such as rnicros- 

idelity of the DNA code through effective repair of DNA da^^^ge o P^^^^^^ ^ ^^^^ suppressor genes are DNA 
ateiine or ch— e instabl.«yV Co^^^^^^^^ :„dTm trif SaiVf unotion 'predisposes to cancer by 
repair genes, such as the "HNPCC genes ."^^^ J"^"^^^^ gatekeeper gene function wBl be lost. Resto- 

i^rnrrrr^e^^^^^^ 

ri3r^e-.andscape.phenon,enonwas«^de^^^^^^^ 

n juvenile polyposis syndrome (JPS) wherem predictBd to art by modulating 

thi tumor and not in the tumor cells themselves. ^^^^^^X^SS^gulatlon of extracellular matrbc proteins, 
the microenvlronment In which tumor cells 8«»>«- f^^^ps^ *rec^^^^ ^ ^ .|andscape,- 

cell surface markers, adhesion proteins or f J^owWsu^^^^^^ ^^^^^ ^ 

sr=?;^%^dSS^ep;^^^^^ 

?oir4nisw.hin.eski,.oftheoneofthea,tth.^^^^^^^^^ 
Utemonlychanglngthespecifftyoltheexprej^^^^^^ 

used. By these changes different elements of the P^^^ ""^J^™^^^ system. The same functional oligo- 
elemente can thus actually be deduced from the overall readout .rf J^^Senig step, although other methods 
nucleotide approach as deschbed herein ^ P^^^^^^' "J^^J^^^^^ e Jpr^ln^e^^^ Comparing and more particularly 
to identify/validate targets may also be used in ^"'^^^^^"^V^^^^^^^^^ of a distinct functional oligonucleotide 

detecting the expression pattern of the expression ^^^"■^J"/ ^^^^^^^^^^ the art. The methods and techniques 
or any oLrmeansto identify^alidate ^^^J^et .s welHcncwn^^^^^^^^ _ Ed. 

requlL for this comprise RT-PCR (^ambrook. Frrts^ M^^^^ 9 Quantitative monitoring 

:?::n^::rr^^^^^^^ 

[^T^rmSttheident-.^^^^^ 
0 elaledpathwayasdisclosedhereinarefactually^P^ca^^^^^^^^ ^ e.g. described in 

known in the art. Some prefen-ed ^"'"^^"PP^f^,^^^^ protein. Br J Cancer. 2001 Dec:85(12): 

BaOnt E E. Vousden KH. Activation and ^^^^J^tnwS^P^'^^^^^^^^ by mediatingcell cycle arrest, apoptosls 

1813-1 823. The p53 tumour suppressor protein inhibits ^^^S"^ P^J^„ ./t^e MDM2 protein, and multiple fomis 
or repair foltowing cellular stress. One of t^e^m^or regul^^^^^ ^.^^ot pRl Mutations in p53. or disruption of 
,5 of ceLarstiess activate p53 by Inhibiting the ^^^Mf '"^^laied ^^^^^^ ^ ^ ^ 

io by targeted gene disruption In mfce. cytokine Growth Factor Rev. 2000 war ju 

the Intracellular mediators of TGF-beta signals. functions of this important gene 

101171 Targeted mutagenesis in y^'Jf^^ts^^^ SmadS f or angiogenesis. 

lamily. These experiments have shown that Sn^^^^^^^r'^X^^^^^^ de^Llopment of the skeleton. In addition, 
and Smad3 for establishment of the mucosal ^^^"'^ m ttilsTLlly. as s^reral of Its members yielded hap- 

45 these experiments have shown the inniportance °^ 9^"« ^^^.^ Ss for Smad2. accelerated wound healing 
lolnsuffidencyphenotypes. These include gastnil^on a^^^ ^ revealed functions of 

for Smad3. and the incidence of gastric cancer for Smad4. Combinatonai ge 

Smads m left/right isomerism and liver development Liu L. Ware WID. 

10118] SH1P2 is. e.g. . described In Huber M. ^e'gason O^^^^ 3.^, 1999-.71(3-^): 

50 Humphries RK. Krystal G. The role of SHIP In ^^'^^^^ S^Stain 'g inosL phosphatase. SHIP, is 
423-34. The recent^ cloned, hemopoietic-speciflc. s c 'J"'^"'''®^?^^^^ (pn-3 kinase mediated events since ft 
rapidly gaining prominence as a potential ^-^^'^'l^^l^J'^'^^^^ 

has been shown both in vitro and in vivo to hydrolyze the 5 P^o^pn ,^ , ^ role In determining 

(PI-3.4.5-P3). -mus SHIP, and its more wWely expressed counterpart. SHIP2. piay 
5s P|.3.4,5-P3 and PI-3,4-P2 levels in many cell types. aooltoable to upstream or downstream effectors of 

[01191 The methods according to the present invention are ateo ^P'«« P respectively. Growth factors 

Ltumor rolated pathway. Such "P^^ream f^r^^^^^ ^^^^ ""^^ 

and cytokines which may be addressed by the methods according to P 
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IP1201 EGF IS. e.g.. ''^^ff ^^'^fj"^,^^^^ 

receptorfamily as acerrtral element^^^^^^^^ ^^^^ interprrtaBon of the plethora 

8(1):11-31; Homeostasis of muft«^lul^^^^^^^^ 

of signals which cells areexposedto*^^^^^^^ network that ultimately generates signals defining the 

receptors which are coupled to a complex ^'g"^'^"^"""^ ^ . ^^ ^ ^gceptor tyrosine kinases repre- 

requWd biological response. The epidem^al growth ^^^ '^^J^^^^ Sers In a v^rle^of pathophyslotoglcal 
sents both key regulators of normal ^^lar d^^^J^^^.!^ L S pSin the tran^^^^^ of signate by a 
phenomena. Since the a present specif focus is the 

;trr a::SSi=^^^^ . b.od .sse. 

Uaigrowth1actor(VEGn.isapotentpolypeptide«^^^^^^ 

in endothelium, including hyperpemieab.1^. of the endothelial cell responses to VPF 

maintain both'specificity and redundancy in ^ellul W^^^^^^^ 'N^^rPl^let-derived growth factor in human 
[01221 PDGF Is. e.g.. described in Westennark HeW^n CH N«^^^^^ 

glioml Glia. 199S Nov;15(3):257.63. Platelet-denved 9^°^^*^^^°;^^^^^ whteh are members 

bonded dimers of A- and Brains. PDGF receptor a^omo ^P^^^^ bjl^ d-indu^d dimerization. whereby 
Of the proteintyrosine kinase ^^^^^J^^^^;;^^ s«es for signalling molecules, 

the receptors become phosphorylated on ty™^^'^;!^"*^ J " rt functions in development and is required for a 
whtoh inter alia activate the Ras.Raf pa*way^ PDGF ^^P^^^^^^^^ ,L (SSV) Is a retroviral ho- 

proper timing of oligodendrocyte differentiation. JhB "'^^ of PDGF receptors atthe cell surf ace. 

Lrogofthe B-chaingene. -'^'"•^"^^^"^'^Cls^^^^^^^^ PDGF^n glioma development. 

SSV induces malignant glioma in experimental specific and nonspecific PDGF 

, PDGF and PDGF receptois are frequently ~7;«^^^„^ ^""^^^^^^ PDGF is invoh^ed 

antagonists block the growth of some glioma celMines.^^^^^^^^^^ 

intransfomiationandtumorigenesis.lns«ustud.esd^j^mangn^^^^^ 

:r.rxp^rr?^^^^^^^^^ 

' ral5irrDGF.sa.odescr.edby^^ 

spltoing: a review. Pathology. 1 24^^0-9^ Aocordmg ^ pathogenesis of several disease 

potency of platelet-derived growth factor (PDGR "^^^^^ no^al and tumor cells secrete the 

states including atherosclerosis and neoplasia. In addrtion to P'^'^"?,^'^'^^^^^ 6 In PDGF A-chain RNA 

. mitogen in one or more of three possible '^'^^^^''^.^^^^^^^^ f w^Tought that the longer A- 
resu«s in the f om«t«>n of two protein speaes ^ ^J^^^f.'^^^^^j^^^^^^^ indicates that altemative spBcing 
chain variant was processed only by The functional signrficance of the 

occurs in several cells which express the A-cham '"'J"*"^ Is not precis^y clear. Recent 

exon 8 product, a highly basic region spanned by 18 amino ^^J^jf^J'^t^^.^, and mftogenesls of the A- 

i5 findings are summarized which ''^'f'^J'f ^h^^em^e splicing could play an Important 

Cham homodimer, nuclear transport "'^^^f "^'"7?^^^^^^ per se and In the complex Interactive 
role in the modulatton of the functional properties of the PDGF A-chain variants per 

network of polypeptide growtf. Jf^^^^^^"' '^J^g^^^^^ B Dillon C. Fantl V. Tyrosine kinase signalling In breast 
101241 FGF is. e.g.. descnbed In Dickson Spencer uene o. u • .3- .,9^.6 -rhefibroblaS growth factors 
50 Uncer:fibroblastgrowthfactorsandthelrrec«ptors.Beas^C^^^^^ 

[Fgfs (murine). FGFs (human)] constitute a large f^J^^ '^^.^.X^^^^^^ as well as mltogenic and mo- 
ktnase receptors. Fgf signalling has been associated ^ vrtro ^Jf ""'f ^^^^^^ ^ent angiogenic properties, 
togento rejonses. In vivo. Fgfs are critical for animal development^ !"SrrThere ^erderegS is associated 
siveral Fgfs have been identified as oncogenes in murine "T,^ '^^' rsc^^rmaS tumours of MMTV- 
55 with provlral insertions of the mouse mammary »"';°";^7„^i^^^.^^^^^^ epithelial cells was found 

infecUd mouse strains, integration of viral ^-^f •^^'"^^j^^^^^^ S^gr^lS^^s. >Stbough examination of 
to have caused the inappropriate expression of members of this ^""^ ^ ^rmurs, their role in 

human breast cancers has shown an altered expression of FGFs or of their receptors 
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the causation of breast disease is unclear and system: molecular mechanisms of 

101251 TGFbeta is. e.g. described in Topper JN. ^^J^^^T^^^y^^^.j Review. Transfomiing growth factor 
[ conlext-specif ic growth factor. ^-"'J^^-*^^^^ been strongly ■»npl«ated in a number 

beta-1 istheprotolypicalmember of a class of gro^^^^^ atherosclerosis and hypertension. One of 

of pathophysiologic processes ^^"/^"'^^^^ of their actions: a characteristic that is thought to 

the hall-mari<s of this class of S^^J^*"!,; J^^rt upon the par^cular cellular context in which they 

^^^^^ 

;s:^prrs^:?re=^^ 

R. C. and Vteterfield. M. D. (2000). P'S-'S,^!,;"^^^:"- f^^^^^^ of phosphoinositide 3- 

Vazquez. F. and Sellers. W. R (2000). The ^^^^^^^^^^'^^Z^l H. (20?1). Phosphatidyllnositol 3-ki- 
kinase signaling. Biochim Biophys '^^;^'^-ZrZ'^^Jessor pIeN functions as a negative reg- 
nases in tumor progression. .^'J^^.^^^^;^^^^^^^ andthereby ensuresthat activation of the pathway 
ulatorof PI 3-kinase by reversing the PI 3-lan^e caraiy^u le 

occurs in a transient and controlled fashion (Fig. 1 ). function is a major contributor to tunn- 

10127, A Chronic a^^on of ^^^^^^^^^ ^^l^^Tnl^^^^^^^^ checU tor a controlled 

origenesis and metastasis ind«ating thrt ^'J" ^ eells in which the PI 3-kinase pathway has been 

cell proliferation. PTEN knock out cells show ff^'^^^J^^p^ B.. Cordon-Cardo. C. and Pandolfi. P. 
chronically induced via activated f omis of PI 3-kinase Cn^tof^^^^^^ ^ 343.355. Klippel. A.. 

P. (199B).'pten is essentia, for -''^V-^j-^^^^^^ T w n K l^^^^^^^ W. M. and Williams. L. T 
Escobedo, M. A.. Wachowicz. M. S.. Apell G.. f"';"' j^^^ 
; (1998). Acyvation of P»'o^P»'-«<^y«"'»';:' ^^^^^^^ Nag'ata. S.. Iwasaki.T. Yanagihara. 

Ts'Sr rott^^X-^^^^^^^^^ »^ adenocardnomas by act.at.„ of phos- 

phatidyllnositol S-klnase. Proc Natl Acad Sc-^Uf A 96' ^^^^ suppressor PTEN altows thus to overcome 

rai2Bl The use of the methods as disclosed herein for '"J^^jJ";^/"^^^^^^^ by several laboratories are 

0 L limitations arising from the use of knockout '^l^'^J^^^'?^' ""^^ P. p. (1998). Pten is essential 

not viable and die in utero ( Di Cristofano. A.. Pesce I'^^^^f^'^^Zd, A. de la Pompa. J. L. Stambolic. 
foremb,yonfcdevelopmentandtumoursuppress.on.NatGenem . • ^ ^ ^ 

v.. Ella. A. J.. Sasaki. T. del Barco Barrantes I.. Ho ^i^^J^'^/'T^^^^^^^^ of he PTEN tumor suppressor 
W (1998). High cancer susceptibility and embryonic 'f ^^^^^^^^^^^^^^^ j., jamura. M.. Yamada, K. 

,5 gene in ^ice. Curr Biol 8. II^S^^V^^ ' ^^^f^^^d ^^^^^^^^^ of'pten/Mmacl in mice causes 

M.. Cordon-Cardo. C. Catoretti. G . F«he • P-/;,^^,^^^^"^^ 1 563-1568 ) Hemizygous knock out (PTENW-) mice 
neoplasia in muwple organ systems^ Proc Na^^^^^ 

which are difficult to generate and do not ^''^^^L^^' ^1 th«Tthese mice having half the regular level of PTEN protein 

analysis of the undertying molecular . „ . mcaence for loss of PTEN function, especially In 

[01^] Also, a considerable subset of human '^'^^.S^^^^Jj^^^^ suppression: PTEN suppresses 

45 ate stage tumors ( Cantley. L. C. and Nee . B. a ^l^.^.^^^^^ '^^ NaB A«d Scl USA 96. 4240-4245; 

tumor fom«tlon by restraining the P*'°«Ph™"°f ^^"^ "^^^^^^ Natl Cancer Inst 92. 861 -863). Loss 

All. .. U. (2000). -^-f^^^^ tumor cells. Using the methods 

of PTEN correlates with increased aggressive ana "w^f*^" j . ^ early cellular consequences 

accordlngto the present invention it is poss ble to ""^J^^^ allow 

so by InhMlng gene expression ^an '"''-'^^^^^^^ Sett^are specie for the diagnosis and/or 

f nr the identificat on and validation ot drug targeis anw ui uiayi 

l^i^e'ntS^ents wHh PTEN negat^e ^"f ^^^^^^^ allow the identification and/or 

[01301 Another advantage of the methods according to the p^rt '"^^ention ^ ^^^^^^ 

Idion of a target which is linked to the "'e^^^-;- ^frase/S^^^^^^^ l*ely to represent key 

55 Of these downsdeam targets (^^Pl^^^f that have lost FTEN function. It Is 

regulatory molecules responsible for because targets which act on a parallel 

important to target this particular trac^ton d^e^^ J'to ct^^^^^^ effects' This is due to the fact that 
branch or further upstream in this signalling cascade are imeiy 10 
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tne p. S-^nase/PTEN pathway not -9U.at- ce^PJ^^^^^ 

gratlon. mtracellulartra.ficking and insuLn ^^^J^^^^^^^^^ ' ' J^^^l signalling. Inhibition of insulin signalling .s 
specifically ad m the proliferative ann of ^«/P°"^;^^^^^^^^ a successXil target will be required for invasive cell 

fr^rxrr^nsT^^^^^ 

^rr^rabovePTENisinvoWedins^^^^^^^^^^ 

Says such asthe P13K/PTEN P^^^way. the pathw^ Jh^^ „ PTEN 

[01321 APTEN related pathway is fadua^ aj^P^w^^ 

U act either as an inhibitor or as an " J^^^ related pathways or Akt related 

Z^Jr^ nithods. For reasons of " ^"^^^^^^^ hyperplasias. Cowden's syn- 

coloredal carcinomas, gliomas, endometnal ^"l^^"^^^^^^ 

drome.hereditary non-poiyposiscolorertalcaranon^^^^^^^ • . 363). gannayan. 

I cer (All. I. U.. Journal of the National Cancer Institute y°' J^. no n . J ^^^a-macrocephaly diseases in- 

' roiSf^ . a downstream target of P,-3K ^-^^^^^^T^^Z^X^^^^^ 

Vhisf Lnlly consists of three isoforms. na^nety A^ . ^ ^^^.^^^^^^^^^^^^ Jmology domain" (PH domain) at their 
of the retroviral oncogene v-Akt. Akt P^^j^ ^"^^^Xid interaction domain that can be found in a wide vanety o 
amino temiinus. PH domains are a <»'««'^.^ P^^'^iP"^^^^^^^^^ p, and PI(3.4.5)P3. resulting in translocation of 

» JToteins. The PH domain of Akt can bind with •^f Aid. When acth/ated. Akt phosphorylates 

Lfmmthecytosoltothe plasma membrar^ and a^nfo^^^^^^ 

and has beenilnked to invasive cell growth ^t'^^?^ K^Lnd aS EGF receptor molecules. The autocrine 

processes such as the pp70 S6 kinase dependent entn^ '?„r„„?o S6 Wnase and initiation factor 4E. mTOR function 
a"d nutrient availability tocontroltranslationthroug^^^^ 

is inhibited by the bacterial macrolide ^anjj^m^^^^ 

Schreiber 1999. Chemistry & Biology 6, J'^ advantages, embodiments and conditions recited .n 

45 [pi3Cq It te««hin the present imrentton that all ^th^pa^^^^^^ 

Lnition with any spedflc tumor by using the methods according to the present 

to the particular gmups of patients wh^e " T^^^te^e^^^^^ and/or validation process 

invention and thus provide an aPP™P"«t«'"°f^^" ^" ^^^^^^^^^^ 

10137] Themelhodsaccordlngtothepresentmvenjon^e^^^^^^^ such tumor suppressors and for re- 

50 of Jor suppressors and thus altow for '"T'f "^J'^^^^^'^j;"^^^^^ to the tumor suppressor. In doing so 

solvmg the time course of the generation of a tumor and ^^^'^Lf'J^^^^^^^ ^.ch have never been accessible by 
the direct as well as indirect molecular changes may be ^ ^^^^ realized by the practicing of 

!^^ods Which only analysed and "^^-^J ^fj^™^^^^^^^^ or clonal effects or 

the methods according to the present invention .s ""'''^^/^^^"^ are transient. Therefore, it does not 

55 Ice Chromosomal Instabilities since It Is induced and ^^^ J^^^'J^f J^^^^^^^ identification of a defined 

have thetypical problems of -"^P^'"^ ^^t;"*,^*^^,^^^^^^^^ deficient tumors. The 

subset of direct and indirect downstream effectors f ^'^^ 'J^^^^^T^^ since they act in the initial phase of the 
direct effectors are likeV to represent the most relevant target molecules. 
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es. in summary these downstream ^"^'^^^^^f^;;" ^"^^^^^ development for a defined patient population 
of tumors and of molecules that represent ta^ete ''^^^l^^^ ^^^^ targets a defined class of tumors 

receptor autocrine loop which Is also linked to f'^^!^ P^J^'^JI^^^ ,oss and/or a distinct group of patients (e.g. 
[SCttt also wHhln the present Ir^entlon th. va™- --^^^^^^^ 

LeotlJes. m allows for an even a«:unB^^^ ^^^^or^ct^ out PTEN. By knocking down 
standard techniques such as small '"*>'^"'« combination It Is possible to mimfc what Is go«^ 

ngto'lhepresemlnventlon.ittepossibletofurthermod^^^^^ 

rJated to the primary sequence. l.e. the seq"f "ce spe^^^^^^^ ^plX or ip^ilily of the funrtlonal oligonucleotide 
nucieb acid. By performing this '"«>«1«««»'°;;^,« the specificity or for a reduction 

may be both either increased or decreased. Thte then ajows ^ J^^^ ^ ^ ^hlch the functional 

of *e specif«lty of the functional olgonudeo^e and ^"^^^^ degraded upon RNase H activity or 

; oligonuSeotlde targeted nucleto acid J^'J^^^^^^^ oneTde^ribed ab'ove such modifications 

by'any other mechanism. H AdZnW the kind of linkage connecting the various 

may be related to the length of the DNA or*e »NA P^" ' . ^ ' be modified, 
nudeotidas of the functional oligonucleotde f J J^^^^J^^J^^^^ ° el^dlJate compound libranr. the libraiv used 
101411 AS far as the invention is related to a " compounds or any combination of both 

0 Z such purpose may consist of naturally occumng ^'^P^^^/J.^a^^^ of said ireenlng method and 

of them. T^ie numberof elements contained .n ^"^^'^^^XnTeTm^^^^^ advantageous llbranr is a 

may be as little as one to several thousands ''^f ^, J^J^^" throughput system. The expression 

colmatorlal library. Typically the ^-^"'"9 "^^"^ ^^^^^^^ ^Zgh It h^s to be acknowledged that an 

system may actually be any of the expression ^^"^.f^^^^^^^^^^ fonnat as high throughput system. In 
,5 m vitro as4 IS most suitable, particularly m ^'^^^^l^^^^^^^^ system aSd to analyse the reaction 

principle. It is possible to add more than one compound. Typically, candidate 

of the expression system either as a whole or ^^^^^^^^ of the f unctional oligonucleotide to 

compounds are tested In succession .n the f;^"';^/^^^^^^^^^ te directed. Is actually decreased in 

the expression system the molecu e agamst ^^f *^J^""^^^^^^^ its effect on the pathway Is no longer 

40 its concentratton or lis bioavailability. V°p?pt te^t ^"^^^^^ on P13K activrty resulting In the up 

exerted so that, for example In the case of PTEN. there ^J^^'^'l ^ ^^ich the tumor suppressor Is 
1 downregulation. respectively, of other J^^^^^^..^ l^f^^^ possibly present 

involved. Which would nom^ally not be absem or P-^/^;^^^^^^^^ ^ey'are normally not accessible, are 

in the expression system and ^''^^fj^^'^'^'^^^^^^e^^n all possible candidates or for discriminating 
45 detected by this particular approa^jn ^^^^ 

one or several of them maybe ^'^^"^'^^ and examples, wherein 

[01421 The present invention is further illustraxea uy me ny ui ^ 



(e.g. PDGF. EGF, insulin). 



Fig. 2 shows the regulation of PI 3-lcinase activity; 



55 Fig. 3 



a weslen, b,o, ana„s. .s^ ™ ^,on^U*s and n»n.o*g ..a gana™*. 



of P-Akt; 



, a.»„ a was»m b« a„a^. — = " 
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sense oUgonucleotide; 



Rg.5 

5 for MEK-1/2 kinase; 



Fig. 6 



shows a Western blot anaiysis of an experiment wherein different human ceB ^^^l^^^^^^^ 
ei^^3^nse oligonucleotide PTEN 53 and a control antisense ohgonucleotlde (GBC). 

10 Bg. 7 A shows a flow diagram illustrating the pathway leading to apoplosis; and 

ng 7B showsaWestemblotanalysteofanexperlmentdeslgnedtomonltortheimpactofPTENdlrecte^ 
oligonucleotides on UV-induced apoptosis; 
IS Fig. 8 A shows basically the same metabolic pathway as displayed in Fig. 7 A; and 

FigBB showstheWestemblotanalysisofanexperimentdesignedtomonltorthelmpactofPTENdire^ 
sense oligonucleotides TNF Induced apoptosis; 

^ 9 Shows an oven^iew of signalling and phenotypic changes Induced after tumor suppression knocked down 

by PTEN directed antisense oligonucleotides, and more particularly, 

Fig. 9 A shows the schematic pathway invohring PDGF-R with PTEN inhibiting PI-3K acf^ity; 
25 Fig. 9 B shows the immunoblot analysis; and 
Fig. 9C shows the phenotypic analysis; 

Fig. 10 A Shows a Western immunoblot analysis comparing the effect of PTEN 48 using chemically different anti- 
30 sense oligonucleotides; 

Fig. 10B shows micrographs of cells treated with said different antisense oligonucleotides; 

Fig. 11 A Shows the incorporation of BrdU by cells treated witii various antisense molecules as a measure for the 
35 entry into the S phase; 

Fig 118 Shows the ratto of PTEN/actin RNA in transfected cells treated with various antisense molecules as a 
measure for the spedfb inhibition of mRNA expression; 

Shows the Westem Blot analysis resu« of an exper^ent where the impact of antisense molecule induced 
inhibition of PTEN expression on UV-induced apoptosis was studied; 

shows the stimulated growth of HeU cells on matrigel upon antteense molecule knock down of PTEN 
expression; 



40 Fig. 12 



Fig. 13 



45 



SO 



FIB 14 Shows the westem Blot analysis result of an experiment where the ''"P^'^^J^^^^^g^^^^ 

^' Jen^with p1lO expression on signalling induced by endogenous or recombinant PI 3-kinase. 

Rg. 15 shows the positions of antisense molecules relative to intron-exon boundaries of JAK-1 mRNA; 

Rg. 1 6 shows JAK-1 mRNA knock down relative to actin mRNA; 
Rg. 17 shows the basic structure of the third generation antisense molecule; 



55 Rg. 1 8 



Shows . W».«n - an «<pe*nen. whs,e Jh. I^^^SS^" ^f^" 

PTEN expression was compared to tte impact ol an anusense oligonucleotide specific (or FTEN on 



expression; 
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20 



Fig. 1 9 shows the dose response of RNAi specific for PTEN; 

na20 showstheWesternBlotanalysisresultofthefur^ctionalknockdownofturnorsuppressorSrr^adS 
oligonulceotideB modulating signal transduction; 

r.g 21 Shows the western Biot ana^rsis .Bsutt of the functional knock down of tumor suppressor p16INK4a by 

antisense oligonuteeotides modulating signal transducBon; and 
Fig 22 sh«msthaWestemBlotanalys.sresuttofthefunctiona.knockdownoftumorsuppress^^ 
oligonuteeotides modulating signal transduction; 

10143, Fi9.1 Shows some metabolte pathways, ea^^^^^^^^^ 

purpoie as well as a pathway, all starting from the binding '^^^^ '^^^ expression) or by having 

'p^ways Illustrated may be 3^"^^,^ "'I^S? Ge^^^^^^ bTrdtfi^d vfarcRas ithwJy whteh 

acommonkey mo,ecule(PIK3and Akt re^eW^G^^^^^^ .^e ci^S 

may be Inhibited by the use of Caveolin ^^^fj*"* 

signalllngpalhway. An allemath,e ^-^^[^^^^21^^^^^^^^ "oth pathways pass through 

spins up into ^ ^^^^^ a different pathway retetedtoihe suM^ 

'r^rjT.^^' 1 PTEN is a-ai. - i^^^^^^^^^ Pi3 «nase act.,. 

t ^nCLlon system. LV 294002^ a sma., herein, i. e. by 

r0144] AS mentioned above. PTEN may be targeted « ♦K!Th»^?ftw effect of PTEN the elements of the 

[01451 Figure 2 shows the regulation of PI receotors at the cell membrane which 

^ithJLy. (^owth factor stimulation of cens teads to a^at*^^^^^^ ^ p, 3.,,„^e 

I tum associate with and activate intracellular ^^^^^^^^ by phosphorylation, thereby 

(consisting of a regulatory p85 a^^i^^^}?" Vu^^^^^^ interferes w«h PI 

, supporting cellular responses such as P'«f ^^'^^'^^^^^^^^ of the pathway occurs transiently. Chronic hy- 
3-klnase mediated downstream responses and ensures tt^a ^^.^^ fTEN PI 3-klnase activlly can be blocked 
peractK^atton of P. 3-«nase -grja.^^^^^^^^ ^ J^,^,^ 

by addition of the small "'Jf ^all molecule inhibitor PD9B059. 

MEK which acts in a paralW pathway, can be inhibited „ ^ y,e method according to the present 

. [0146, Fig. 3 Shows a Western btot ana^m ^anj^e^^^^ 
imfemlon. Atotal of three different antisense oligonucleotd^^^^^ 

PTEN 57 and PTEN 53 were transf acted into 1 o crS plates were transfecled 

a randomised sequence (also referred to herein as GBC). "^/f P^'^^^' ^ith qbC. After 48 h cells were 
wrth 15 or 30 nM of the three different PyENspeclt-oJ^er^b'^^ 
w harvested and the cell extracts were analyzed by '"^'^"^'^"^Sj^^^ that 
phorylaled Akt (P-AW) and PTEN as indicated on f ^"9^^ .^"f to the expression system. 

?TEN was actually no longer present after admmistrat on ^^f^^^'jtj.^^^^^^^^ In phosphorylation of AkL 

DuetothelackoftheinhlbttortoPI3K.name^F^EN.theun^^^^ 

Accordingly, phosphorylated Akt could be '^.'f ""^^^^^ 
45 negative control (GBC) did not result in generation^ phospto^^ generation of phos- 

F^TEN 53. P110 was used as a marker to reflect the f the mRNA binding part of the 

10147, Fig. 4 Shows a Western blot -^Vs-n;^^^^ utdTt e antisense oligon^otlde and 

antisense oligonucleotide. In the conrespondlr^g f^P^™^^^^ the total length of PTEN 57 being 23 

a total Of four mismatches were introduc«l '^J^^^^'^^i^e^^ <^ the mi^atch oligonucleotide is 
nucleotkies. Again GBC ,^sus^^^^^^ ^„ .basic nucleotide. 

nr:^^n^"sf;e^^^^^^ Tf^srVhTrrperei^r^^^ 



50 
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.entionea . connection F.g. 3. P110 se.es as a- .^^^^^^^^^ ^^pttp^STrn 
W^temBlotthatonlytheaddttionot ^^l^-^^/^-S f^^^^^^ (.anis 2 and 5) neither resumed In 

&t on P.3-kinase. In this -P^™^^^^ (P^) ^-'"9 - '"^'^^^^ 

U8^ together with further compounds, namely DWISO (D), Lyz^ t^Vantisense oligonucleotide PTEN 53 In com- 
MEK-1/2ldnase. More particularly, the first test «^ J^e^ jtrt ^J^^ ^ directed against PTEN 

Snatlon either wrth DMSO. LY or PD The ^^^T^Z^m^^^eoJ. Uore particularly. 3Y1 cete on 10 cm 
mBNA. and using GBC as defined abo>fe « a TfJ"^^^ 53. 57 or with GBC for 48 h. 30 min before 
plies ;»ere transfected in triplicates with 30 nM of ^ ^^^"^^^ 50 MEK Inhibitor PD98059 (PD) or with 
Llsthecelfeweretieatedwlth10,iMPI3-kina8e.nhibrtorL^^^^^ ^„ the right. 

Tvehicle DMSO (D). The positions of pflO. Pj^^^'^J^^i^^'j^^SJed^ 
ISTf. e shows a western blot ^aiy.. ot an ---^^^^^^^^ 

were exposed to antisense ^^^o^^^^^J^^^Z^ io^Spli) >«ere transfected in parallel on 1 0 cm plat^. 
larly HeU cells (380.000 ceils^late) and PC-3 cells 0-0«> GeneBloc 53 or GBC. The cell extracts 

Ea^hceli line was treated for 48 h in duplicate ^^^J^^^**;^;;^ Aid (P*-Alct) as indicated 

were analyzed by Immunoblotting for the f ^^-^^""^ ^'j^^J^j ™a^d by unspedfic reaction of the secondanr 
on the right. The band which migrates just above ^^JJ^^^^Ta^P^E^ PosZ. adminlstralion of PTEN 53 as 
antibody It can be taken from Rg. 6 tt.at .n ^ ? " " suI^^T^^^ of PTEN mRN A and In the generation 

, anantisenseoligonucleotidespecricforF^TENm^^ 

of phosphorylated Akt due to the prevailing ^^^^^^^ oligonucleotide PTEN 53 or the control 

gLEerate phUphonrlated A^J^-pectWe to^^^^^^^^^ ^ of PTEN expres- 

Ltisense ollgonudeotWe (GBC) Is ««ed. The l^el °' ^"^^^^^^ PC-3 cells. 

sion in Hel^ cells is comparable to the '^^^ ^eN Lckdown activates the cell's survival pathway 

o [01501 Fig. 7A shows a schematic *agram jndicatlngth^ FntNi^ Akt-activation. Apoptotic stimuli 

Activiion Of the PI3K pathway interfer^ "'''..STThf X^Cle o?w^^ the results of a Western blot 
may either be cytokines like TNF. or UV-irradiation. In P^^^";®^^^ PT^N an Inhibitor of PI-3K acUon. 
TnU are sZ. In Fig. 7B. ^V-lrrad^tlon^a. ^ed ^^^^^^^^ J fas PTSTro. PTEN 53 and FTEN 57 phos- 

s^i^nnishra'sc^-^^^^^^^^ 

Sg 8B shows a Western Blot In which Hela ce^^ were tr^f ^d wj«m^^^^^^^^ ,,,, upon addltton of the 

experiment, cleaved PARP is indtoative ^l^^;-^Z^,^,^^Zg^n^^e6 and thus the amount of «-PAR- 
40 pTENspeclfteantisenseoiigonucleotidethephosphorylatedformotAiawa g 

PC was accordingly reduced. „„„HnhenotvDic changes induced aftertumor suppression knocked 

[01521 Fig. 9 A shows an overview of ^'S"^"'"^ ^"iP*'^"tSa^^^^^ pathway with PTEN Inhibiting Pl- 

downly P?EN specific antisense and migration of 

3K activity Is shown which would nomjay P^^^^'^^X^ml^^'^^ ^ 
45 HeUcellsasamodel8ystemforPTEN47+^l!s.Rg 9^^^^^ „^^^tide designated as 

studying the Influence of PTEN specrffic b^s absent when PTEN-speclffc antisense 

mismatch GeneBlocTM. PTEN Is only P^^^^^ L ^ SSes phosphonrlation of Akt. indicative of lnduCtK»n 
oligonucleotides are used. The successful """f ^^^^.J^^ ' J C shows the growth of the cells in matrigel. 
Of L slgnalfing pathway. The phenotypfc -"^^If ^^^J^J^^^Si IVZwe cell growth. The cells treated 
50 Gmwth on malrigel is used as a ^^"^^'^^^S^^l'^^^'^ shown In Fig. 9C have a slgnlfK:ant growth 
PTEN third generation antisense oligonucleotide ( PTEN eenetJioc.iv. , 

advantage over the control-treated cells. .„,^^ rhemistre of the third generation antisense molecules 

101531 The Western Blot in Rg. 1 0A shov^ ^♦'trr^fJ.t^^s^ton fn growing cells compared to DNAfflNA 
•Atugen Chemistry^ allowing for t^^-P-^-^-^^^^^^^ a'reXCulc,tWe ^ies used in the experiment 

r-rornr^rCn^^^^^ 
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20 



25 



am, m the location d the I>^'^'^^'^\^^,m PTEN kno<*dowr. and lis biological conseqi«K» 

^sr^':^'sr*.s'^»«™>«.^«.e«^^»o.*^ 

may be taken. 

Example 1 : MaterJals and methods 

K=rsr.is^rr::=rro^»— 

indicated dillerentty. purchased from Sigma. LY294002. PD98059 and aphid«»Un 

[01571 Reagents. 4-Hydroxytamoxifen (4-OHT) was puren* 

were obtained from Calblochem. n^im..™ G itaaaki A and Summers, J. (1975). Rat ceinine3Y1 

piSBl cell culture. 3Y1 rat embryo ^brob'^te ^«^"^.,^^'^^^^^ ,,ttured at 37-C m 

L li vln,ger,ic polyoma- -"•^S^'^^.S^^^^^^^ (CS). penldllia (50 ^g/ml) and ^P^ 

DulbBCco'8 modified Eagle medium P'^E^>„^°"^'T5 human prostate cafcinoma PC-3 cells were obteined 

tomycin (50 ,tg/ml). The human cer^ '^'^'^l!^^^'^tl^sTe grown In Minimum essential medium Eagte wrth 
from the American Type culture CO ect.on (A^^ 

2 mWI L-glutamine. Earie's BSS. 1 rnM ^^^^ ^Tto-S ceib were cultured in F1 2K Nutrient Mixture (Kaighn% mod- 
gentamycin (50 Ma*nl) and amphotencn "9^^'>- ^^^^ 3^ amphotericin (50 ngMil). . 

Ltlon) containing. 10 % fetal ^.^"/^'"Sir S using various cations 

[01591 Transfectionswerecarriedou^.n96wellor1^^^^^^^ Pharniaceuticab. Inc.. Boulder, 

ipids such as Oligofedamine, Upofectamme jj^^^^ ^.itigen molecules, including third generation 

CO), or FuGene 6 (Roche) ^^^'^'^^'^^^^^^^l^^ of GeneBloc and lipid In serum- 

antLse molecules, were transf acted by ^^J^P^^^^JlS^^^^^^^ was 1 00 ,U for cells plated in 96 we«s and 10 

Uco, c.«p«.».9 M*110-ER and '"f^fZlS^T^Mo sL*« n,««um. Tho nodten «« renewed 
r.rdrXrClS3r.r rrjil« -nlee ^ -ypa^-ed, combined »d c*»ed . 

bsrr^ris^n'=o's^°:i's:^.^-n*.oi..-«.v-.co-«.ce.^ 

mock treated with DfWSO. jj3^ and the murine monoclonal antli)B5 antibody 

[0162] AnttSK^dies. The murine and Williams. L T. (1994). The interaction of sma^l 

40 FIA have been described (Kllppei. A., f '^^^.^J^' enzyme activily. Mol Cell B,ol 14, 

domains bel«reen the «"bunits of phosphat^^^^^^^ 

2675-2685. Rabbit polyclonal arito-Aktai^^anti-pho^^^ Biotechnology, 
nology. The murine monoclonal a-^^^^N antibody^ from S^^^^^ constitutively active PI 3-klnase. 
Plasmlds and GeneBlocs. A y«tor «cpr^«ng an "^"^^'^^^ g.. Apell. G., Brown. T W.. Giedlln. M. 
4S UiiVeR. has been described (Kllppei. A.. ^^fJ^^^V^^^t'^^^hSriosltol S^dnase is sufficient for cell cycle 
TKavanaigh. W. M. and WilHams. L. T. l^^SB). Adn^a^^on^^^^^^^ 6699-5711)^11 was 

entnr and promotes cellular changes S^.ngTgion for hygromycin B phosphotransferase. 

furiJer modmed by addition of an IRES sequent o^ed^^^^ HI s«e 

The IRES-hygro fragment was isola^^^^^^^^^ 
50 located 3' to the stop codon of M -pi 1 0 eh. Kiasmra coi is. 

dependent mannerwere Isolated "^^^j;^^;^^;'^i„g sequences whereby the structure of these antlsense 

s^ucii:;^:"c:^ort™ — 

. „ guccuuuCCCAGCTTTapaguga (SEQ ID No. 34) 
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PTEN 52 



cugga 



ucAGAGTCAGTgguguca (SEQ ID No. 35) 



PTEN 53 



PTEN 57 



mm PTEN 52 



mm PTEN 53 



Luciferase 



pllOalpha 79 



pllOalpha 82 



pllObetaSS 



pll0beta93 



mm pllOalpha 79 



mm pllOalpha 93 



ucuc 



cuuTTGTTTCTGcuaacga (SEQ ID No. 36) 



ugccac 



uGGTCTGTAAuccaggt ((SEQ ID No. 37) 



cug 



gaugAGACTGAGTgcuguca 



(SEQ ID No. 38) 



ucucai 



uuTTCTTTGTGcocacga (SEQ ID No. 39) 



cagaaugTAGCCATCCauccuug (SEQ ID No. 40 



acuc 



caaAGCCTCTTGcucaguu (SEQ ID No. 41) 



uacc 



acaCTGCTGAACcagucaa (SEQ ID No. 42) 



caaauucCAGTGGTTCauuccaa (SEQ ID No. 43) 



ggcuaacTTCATCTTO 



teuuccca (SEQ ID No. 44) 



acu 



gcaaACCCTGTTGcuc 



acuu (SEQ ID No. 45) 



ggcuaag 



TTCTTCATCcougcca (SEQ ID No. 46) 



GBC 



nnnnnmOSn?J>WNNl<n^nnminn 



Vhorison. J.. Beigelman. L. W^^^?^"' ^,,^^0^^^^^ compositions capabte .^ 

T Ha^l. P. and Matulic-Adamio. J. (1999). Nucleic aaa^^^ International Patent. FBbozyme Pharmaceiiti- 

modulating gene expression. World ^^^^^^'^1^^'''^^^^^^ 

cals inc. . irrtematlonal Publteation Number. WO ^'^^"^^t^ ^ represents inverted deoxy abasics or «m.lar 
thefollowingschematicstmcture: ca^ n^^^^^^ 

modincaUons at both ends; n stands for 2 -0-m^li5^iibo^^^^ in the mismatch control oligomers (mm) are 

deoxyribonudeotldes (A. G. T. C). The P^^^^ ^^^^^^^^^ 

und^rtined. GBC IS composed of random ,3^e the schematic stmrture: 

nucleotides. GeneBlocs of the second Sf^jS^" r.nked 2'-0-methyl ribonucleotides (A. G 

RFWnnnnNNNNNNNNNnnnRRRN. Hereby Rlntfca^^^^ 

Lomphospho^thioatellnKeddeo^^^^^^^ 
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^..e. 1 vanadate. 2S .M P^ro, ^^^^^^^^'Xl^^^J^^^^^^^ 

Jotting: samples wereseparated by SDS-PA^^^^^^^ 

were blocked in TBST buffer (1 0 mU Tris-HCI (pH 7-5). 1 50 mM N^^^^^^ v appropriate diiutions. Bound 

azide)containing5%(wt^ol)driedrnnic.The reBpB^^^^ ^^^^^ (Transduction l^orato- 

n 9B-le«s at 1600 cells per «eil ^Tll'SSEsTpHTS^^r^^^ GeneBloc treatment TT,e cells were 
cells were starved in DMEK/1 containing 1 0 mM H^PES (pH 7.2^ J^fc serum Control cells were incubated with 5 ^g/ml 
released Into the ceil cycle at various time pcnte ''V f "^.^^ (B,dU) for the last 2 h the cells were 

aphidicoBn for 1 B h. After pulse-labellng wrth \° was detemtined by usingthe Cell 

Sed and pemteabillzed. The relative amount of BrdU Incorporated BrdU was 
Pmmeration ELISA. BrdU (coiorimetric) ("^/^S^^Xm usZl^ . 
detected by measuring the absorbance at 405 r*^ ^^.^^.^^j^ analysis. The RNA of cells transf ected 
101681 Determination of the relative amounte of "•^^'^^l^^g'^l^^^^^ Berlin). Inhibition of PTEN 

!„ S^lls was isolalBd and purified -["^ f '^^k^^^^^^ i^EN 5- primer CACCGOCAAATT- 

mRNA expression was detected by ^f"*^-^?"^^^^^^ (SEQ ID No. 48) and the Taq- 

TAAGTGCAGA (SEQ ID No. 47). PTEN 3' P""«L^i??SS?S^^^^ ID No. 34). The reaction was carried out 
man prbbe FanvTGGACAGTATCGTnTGMG^^^ aUrdingtothe manufacturer's 

in50^landassayedonthe/^l PRISM 7700Seque^^^ 
instnjctions under the following conditions: 48-0 for 30 mm. 9& o lor 

and 1 min at 60°C. transfected with GeneBlocs or treated with 200 nM 

5 101691 Assaying cell growth on matr Igel. HeU ce«8 ^ „ qq qoO cells per welO pre-coated 

IohI for 48h. After trypsinization the cells were ''J^^^^Sn 4:0HT treatment for 48 to 72 h pho- 

Proc Natl Acad Sd USA 89, 9064-9068.) 
proliferating cells 

generations of antisense molecules are notonous ^^."^^^^^^^^^ the very first time a target validation or 
40 the third generation antisense oligonucleotides as disclosed herein allow tor in 

target identification process in which there is "° °f f^j'^^;;^''^^^^ 3,towed for a significant knock down of PTEN 
[01711 Fig. 10 A reveals that ^^I^^^JJ^'^^T^^^ loading control to ensure thatthe Input 
pmtein. The protein level of p 1 0. the catejjc ^^'^"^^ of the PI3-kinase pathway, 

signal of the pathway was not affected. ™ Jun^*^ as neg^^ Rac-protein kinase), a 

« IM721 «ts loss d function IS knov^to act.^^^^^^^ 

well characterized downstream effector of P 3-kinase VeT^ acdv expected, inhibition Of PTEN expression 

antibody that specifically recogrjzes tl« adjv^d P^P^^J^^ ^^ein Sned unchanged (not shown). Despite 
resulted in an increase in PhosP»'°'y'*^^-^VS?^rand otww appeared somewhat reduced in extracte 
equal loading of total protein amounts the level o^^ ^^""^^^^^J^^ tact that these cells were not able 
50 frLcelstrealedwIththeolderGeneBlocgenem^^^^^^^^ 

to grow normally. This experiment suggests that GeneBlocs of the g 
PTEN expression wihout interfering with ceH proliferation. 

Example 3: Cells treated with antisense molecules exhlbrt a nom«l entry Into S phase 

^ Ho afipcts in cells which progress normally through the cell 



even impose toxicity. 
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[01741 TheresunsofrespediveexperimerrtsaredescnbedmRg^^ 
101751 3Y1 ce»swereused.becausetheseuntr^^o^e^^^^ 

andareproneto arrejoreven und^go ^PX'? tte^^^^^^^^ - >- ^"""9 ^ ^ ' 

:!.^riSedrj^^^^^^^ 

incuba^on. Untreated cells -^^^^^^^^^^^^^ ^ou^ oHncorpcated B,dU. 

down was analyzed in parallel samP'^^Jf^^/^^^^"^^^^^^ ^et of samples: All cells showed a strong 

I^reSAshov^a^llartmcourset^^^^^ 

the cell cycle normally and continue to proWerate. 

controls and the lack of reproduabiWy. Therefore. *^ ajier treatment with third gener- 

pathway In the system disclosed herein is tmly J«P«"^«"* J" of the inhibitor PTEN. 
20 'ation antisense molecules (GeneBlocs). S-ce hypera^-vafton^o tte p^^^ 

more than one third generation antisense molecule (^^"f ^f.,^"^'"^ 15 and 30 nM of PTEN 
expected to cause e^lncreaselnA^^^^^^^^^ 

rd^ PTEN -^r^^^ - --^^ — "'"^ 
25 for the protein levels of p11 0, Akt and PTEN . 

[01771 The results ^ shown in 2^ ^.^ ^ phosphorylation 
[01781 As shown In Rgure 2 A ^'^'J^^ " ^^^^^^^^^^ unchanged indicating that the activation status of 

« a ^'"'^"""^ J;* "^^^^ on„ Ganeaoo s aga»«. PTEN can .ucc«. 

40 caused an increase in Akt phospnoryiation. i nis sei ui uaio u j winoe© nathwav 

Sly interfere with PTEN expression thereby activating downstream effectors of the PI 3-klnase pathway. 

Example 5: m phosphorylation Induced by third genemUon antisense molecules-mediated down regulation 
of PTEW expression is dependent on PI3-Wnase acUvation 

mechanisms (Konishi. H., Fujiyoshi, T. i-ukui, t., "a*"^" • ' „ . uioxnivi and heat shock through distinct 
D A ^,,A iCtMtawa u fi999^ Activation of prote n kinase B induced by H^piz) ana neai snouR. """"a 

nr paused bv Stress induced by the respective 
dependent on the presumed ;;"P"^,X^V'3Y1 Lis Xe t^sfected wrth PTEN GeneBloc s 53. 57 or with GBC. 
GeneBlocs. The results are shown m LY294002. the MEK inhibitor PD98059. or 

55 After 48h Incubation the cells were treated with the PI 3-tanase '"'''^"^ J-^^, ' ^^ p-pp^ GeneBlocs was 
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and on knock down of the PTEN inhibrtory function. 
e,a.p.e:T.ea..e.w«HPTHHtH»..enerat.ona„t.sense.o.^^^^ 

^O.B1, « knock down of PTEN expression -^^^^^ S^^^K^f 

a functional activation of PI blnrowTto medtetecell survival aftertreatment with apoptotic 

withthe6ffe«Slsofapoploticstimull.AchvatedA^^^^^ 

stimuli by inhibiting pro-apoplotlc -""tecules suchas ggT; Kim. A. H.. Khurslgara. G.. Sun. X.. 

M E (1999). Cellular suwtval: a play In three f^'^^^^^^^ ^gulates apoptosis signal-regulating kinase 

Fr^kl. T. R and Chao. U. V. (2001). Akt ^^^^^^^^^Z^uZ^ apoptosis after UV irradiation 
1 . MolCell Biol 21 . 893-901)). It was previously shown th^^ 
andthatthisresponsecanbe.nhibitedbyact«,at.onom^^^^^^^ 

G . Klippel. A. and Weber. M. J- O^^^-^^^'^?^^^^^^^ ^T^h 
^^pie 3 Signal than control GeneKoct^^ceMRg. 1^- ^'^l^^n that GeneBloc 48 was less potert ^ 



25 



30 



35 



40 



45 



50 



55 



tumor cells 

,0183, The effect of GeneB.c ---ra.^^^^^^^^^^^ 

of PTEN function in human tumor cells. To this ^"JHeLa cetera n ^^^^ 
potential that still expresses PTEN. ^^^^^^^.^f *f ^^.^^^^^^ between n«mmalian species, several 

expression. Due to the fact that h^^^^^^^^^^^^^ thf human PTEN sequence. HeLa and PC- 
lead GeneBtocs. i. e. third 9e'«'«»'°"ri^f '^^l^^i^^^^ control in duplicate samples. After 2 d^ the 
3 cells were treated in parallel with ^"^^^^^'J^^^^Za^edi HeU cells showed a strong reducBon m 
cell extracts were analyzed by ^estem-blotf ng^ P^^^ 5^ extent of GeneBloc 
PTEN protein that was associated with « f ''^^"^tL^^^T^^^^^^ in FTEN deficient PC-3 cells which 
mediated Akt phosphorylation in Hela celte ^^^l^EN Gene^^^^^^ had no effect on PC-3 cells, 
exhibit a chronically high degree of Akt Phosph«>^ahon^ ^Jf^Gen^^^ g^vrth potential in late stage human 
101841 Loss of PTEN function has been ^^^^^^.^"^^^^^^slou^^ PTEN suppresses tumorformatton 
LcJls (Cantley. L C. and Neel. B. G. (1 ^^'^^^r^^^'^lZZ^ USA 96. 4240-4245; All. 1. U. (2000). 
by restraining the phosphoinositide 3-kmase/Aia pa*way. Proc nm ^^^ ^^^ 
Gatekeeperforendometrium:tljjPTENt^^^^^ 

totestwhetherGeneBloclnduced reducHon in ^^^^ e^'^^^^^^^^el (Bather. R.. Becker. B. C. Contreras. 6. and 
HeU cells do not easily fomi metastases in a ""'^^•J""^^*^^*;^^^ various animal and in vitro host systems 
Furesz. J. U 985). Heterotransplantation studies ^ thalf acUllates growth of invasive cell 

J ^^nd 13. 13-22): and do not grow well on l^;^l'^t^pe>^ mismatch controls. After 48h 
types HeLa cells were transfected with PTEN ^eneBlocs 52 53 or i j 

S^rbation to allow for phenotypte activation the ^^'^T ^^^^^^^^ anal^ed in parallel. Switching 

expressing an inducible version of a constrt^e^ «*ve ^^^T^'J^Lc activation of the Pi 3-kinase pathway and 
on p110- activity by adding 4.hydroxytamoxifen t^-OJ^P/^^^ After 48h to 72h on matrlgel photographs 

anchorage independent cell 9"^f ^^In GeJSfo?^^^ potential to fom, network stru^res 

of the cells were taken. Cells treated with PTEN GeneBloc ^ ^een treated with the respective 

iltrigel and grew better, since more cells ^^^^^^^^ 3.cinase pathway was switched on 

control GeneBloc (Fig. 13). A similar result "^^^^'^"^fj*,^^^^^ of PTEN expresston mediated by GeneBlocs 

r^^^ickTeS^rsr^^^^^ — 
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10 



15 



induced by endogenous or recombinant PI 3-klnase 

101 85, .n the previous examples U was shown that ^-.t.^^^^^^^^ 

" Jivation of signal transduction responses^ was import^^^ 
rec^sedtheprobten^uslngantisensetechnol^^^^^^^ 

thecataVticsubunllofP13^dna8e.p110.canj.htort^^^^ 

p110* moiecuie in addition to endogenous pllO. ^ofj^^'^^^ ^^^^e treated with tw^ different GeneBto« 
Lta.-Therefore. GeneBiocs -S^'"^ •^'^'^^^^"^^ by addition of 4^KT after 30h. 

against each Isofom, or with the resp^^^'^ aS^P? OalprefflclenBy knocked down expres Jon of en- 
and cell b^OtbOb were analyzed after 50h. G^"^^^^'^;?^^^^^^^^^ had been generaledfrom p110 alpha (Figure uy 
dogenous pi 1 0alpha as well as the larger ^"^^^P^' , 'hto^^^^ o? AKt phosphonrtation even though Att 

The inhibition of pllOalpha expression ^^^^^J^^*!^ 
washyperphosphorylated in response topllO- ad^iv^com 

of Attwas as efficient as the one obsen,ed wrth ^^J^"'^" "^^^^ ^„ could not be observed on protein level 

GeneBiocs nor the control GeneBiocs had any P'J efficlenty reduced mRNA expression m 

smce no suitable antibody was available, "^^^i^^^^'^f /^^^^^^^ that pllOalpha s the 

HeU cells and inhibited Akt P'^^'^^'^^" '"^^^^^^ form in other ceils. The expenment 

criiTsrrr:^;^^^^^^^^^ 

Example 9: Use of Intron sequences for medlattng a spedfic mRNA knock down 

p.,B8, AS disclosed herein, it has been -^P-gV f^^^^^^^^ 

5 UittonanasensemoleculesaremediatingmR^^^^^^^ ^ g. target validation) inditing 

molecule treatment Including both therapeubo and ^^^^^^^ rN Ase H activity is present In the nucleus 

Th^the antisense molecules are enteringthe ""•''^"^^"^^r^"^^^^^ were directed against both Intron and 

24) is specific for mRNA overlapping exon 5 and 6^ ^ described by Modi et al. (Modi. 

I018B] The particular gene is were transfected in three different concen- 

B. S. et al.; CylogeneL Cell Genetc. 69: ^2-23^. 199^^^ antisense molecule compns.ng 

.5 trations (200 n^/l. 1 00 nMI and 60 nM) into PC3j:e^M3^0 ^'^^^»>^ ^ herein were used as negjwe 

40 actin. The results are shown In Rg. 1 6. 

Example 10: Use of RNAI lor target validation 



sequence: 



50 



5-. cuccuuuuguuucugcuaacg.Tr (SEQ.ID.No 56) 
3'-TT-gaggaaaacaaagacgauugc 



55 



specific RNAI and has the following sequence: 
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5' cucauuuucuuugugcucacg-TT 
3 * .TT-gaguaaaagaaacacgagugc 



^ ^ using an, .. "'^rt:^?^^^^^ 

concentrafions of PTEN specific RNAi (10 nw. ^.s nwi. "-"^^ • m that as UtUe as 0 15 nM PTEN spectffc 

was generated which is shown in Fig. 1 9. From F g. ^^^"^^^^J^^.^^^ one third of the respective control. This 
nWl. the PTEN specific RI^Ai atiy reduces the ratio of PTEN to p11 0 to ^^'^^"^^^'^ P ^ ^ 3peciflc 
effect is more pronounced with higher concent^tions "^^^J^^' sequence of the cor- 
20 for PTEN. This non-specific RNAI exhibits f '"^^^^^.^.^^^ the same range 

.«»r.^nrfmn PTPW mRNA as mav be taken from above. The effect OT tnis neganve conuui ig> owu 
^^b^tLfLfn Heu nottreated wrth efther PTEN specific RNAI or PTEN non-specrfic RNAi. 

Example 1 1 : Modulation of signal transduction by functional knocK down of tumor suppressor Smad3 using 
25 antlsense oligonucleotides 

and -IS a proposed tumor suppressor due to 89 as weH as their corresponding mis- 

released into the cell cycle by addition of 10% "^^^ " the pre^^^ 

function enhances proliferation and contributes to tumorigenesis. 

Exanvle12:Modula«onofslgnaltransductlonl,yfunctlonalknockdownoftumorsuppr^^^ 
45 antlsense oligonucleotides 

101981 This example shows that third generation antlsense oligonucleotide (GeneBloc. GB) mediated knock down 

of p1 61nk4a results in increased Rb phosphorylation. ^ „ - .„^Hi^ f ni B GB 94^ or its mismatch 

rrHooi H«La cells were transf ected in quadruplicate samples with a pi 6 specific GB (pi 6 bb 94j or m 
[0199] HeLa ceiis were iransieuieu n ^ resoectivelv The cell extracts were analyzed by immu- 

50 derivative. The cells were lysed after 24 h. 32 h. 48 h and respechve y. i ne^ related to knock down 

55 phosphoiylation/inactivation of Rb by Cdk molecules. 
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E»™pte 13: «od-,«.«. C .„n- Wn«tac«<«. by "-o^ Vn«* *«. ». U^or .upp»...r SHIM u-n, 

antisense oligonucleotides 

pression ot the phospholipid phosphatase SH'P2 w^ich resu^m ^ ^ g. 



forms thereof. 



20 



25 



30 



35 



40 



45 



50 



55 
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SEQUENCE LISTING 



<110> atugenAG 



<120> compounds and methods for the Identification and/or validation of a target 



<130> A 19001 EP 
<160> 56 

<170> Patenlln verdon 3.1 

<210> 1 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> - 

<223> antisense oligonucleotide hPTEN2120L23 



<220> 

<221> modified^base 



<222> (1) .(7) , . , , 

<223> 2'-0-melhylated RNA^Bgonucleotides and phosphodiester .ntemud 



eotide-linked 



<220> 

<221> modified.base 

<222> {17)..(23) . . ^ M 

<223> 2"^-n)ethylated RNA-oligonucieotldes and phosphodiester mternucl 

eotide-linked 



<220> 

<221> miscjeature 
<222> (8)..{17) 

<223> phosphorothloate-intemucleolide linked 
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<220> 

<221> m'iscjealure 

<222> (B)..{16) 

<223> DN A oligonucleotides 



<220> 

<221> miscjeature 
<222> 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 1 

ugaacugcla gcctctggau uug 



<210> 2 
<211> 23 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide hPTEN2430L23 
<220> 

<221> modified^base 
<222> {1>..(7) 

<223> Z-O-methylated RNA oligonucleotides and phosphodiester intemuci 
eotide-llnked 



<220> 

<221> miscjeature 

<222> (B)..{17) 

<223> phosphorothioate-internucleotide linked 
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<220> 

<221> mlscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modlfled.base 
<222> (17)..(23) 

<223> 2'-0-methylated RNA oligonucleotides and phosphodiester intemuci 
eotide-linked 



<220> 

<221> misc.feature 
<222> (1)..(1) 

<223> covalentiy linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalentiy linked to an inverted abasic 



<400> 2 

uggacaacaa gtgtcaaaac ecu 



<210> 3 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oBgonudeotide hPTEN2706L23 
<220> 

<221> modified.base 
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<222> 

<223> Z-O-methylated RNA-oligonudeotides and phosphodiester internucl 
eotide-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleotide linked 



<220> 

<221> miscjealure 

<222> (8)..{16) 

<223> DNA oligonucleotides 



<220> 

<221> modified_base 
<222> {17)..(23) 

<223> 2'.0-melhylated RNA^Iigonudeotldes and phosphodiester internucl 
eotide-linked 



<220> 

<221> misc.feature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 

<222> (23)..{23) 

<223> covalently linked to an inverted abasic 



<400> 3 

ggaaacctct ctlagccaac ugc 23 



<210> 4 
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<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> antisenseorigonucteoBdehPTEN2991L23 



<220> 

<221> modified.base 

<222> (1)..(7) ^ . ^ . 

<223> Z-O-methylated RNA oligonucleotide and phosphodiester .ntemucle 

otide-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified^base 

<222> (17)..(23) . ^ . 

<223> Z^.methylated RNA oligonucleotide and phosphodiester .nternucle 

otide-linked 



<220> 

<221> mlsc_feature 
<222> (1)..(1) 

<223> covalenHy linked to a inverted abasic 



<220> 

<221> miscjealure 
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<222> (23)..(23) 

<223> covalently linked to a inverted abasic 



<400> 4 

uguugcagaa ggttcauucc ugu 



<210> 5 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> anttsense oligonucleotide hPTEN205L23 
<220> 

<221> modified.basB 
<222> (1)-.(7) 

<223> 2'-0 methylated RNA-ofigonudeollde and phosphodiester-l 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-lntemucteotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified.base 
<222> (17)..(23) 

<223> 2'-0 methylated RNA-oligonucleotide and phosphodiester-iinked 



<220> 
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<221> misc^feature 
<222> 

<223> covalently linked to an inverted abasic 
<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> cx>vatently linked to an Inverted abasic 



<400> 5 

cuuccgagag gagagaacug age 



<210> 6 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide hPTEN1683L23 
<220> 

<221> modified.base 
<222> (1).:(7) 

<223> 2'-0-methylated RNA-ollgonucleolides phosphodiester internucleoti 
de-llnked 



<220> 

<221> misc_fealure 

<222> {8)..(17) 

<223> phosphorothioate-intemucleotide linked 



<220> 

<221> misc.fealure 

<222> (8)..(16) 

<223> DNA oligonucleotides 
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<220> 

<221> modified.base 

<222> (17)..(23) , ^. 

<223> 2^0-memylatedRN/^oS9onucte^^^^^ 

de-linked 



<220> 

<221> miscjeature 
<222> 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalentiy linked to an inverted abasic 



<400> 6 

23 

ccacaaactg aggattgcaa guu 



<210> 7 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> antisense oligonucleotide hPTEIM2346L23 



<220> 

<221> modified Jbase 

43> 2-i-methylated RNA ollgonudeoUdes phosphodlester lntemucleo« 
de-linked 



<220> 

<221> miscjeature 
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<222> (8)..(17) 

<223> phosphorothioate-internudeotide linked 



<220> 

<221> miscjeature 

<222> (B)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> Z-O-methylaled RNA oligonucleotides phtiosphodlesler Intemucleot 
ide-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 7 

23 

ucugacacaa tgtcctauug cca 



<210> 8 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> antisense oligonucleotide hPTEN1009L23 
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<220> 

<221> modified J>ase 

2-l(^IIethy.ated RNA-digonuCeotides phosphodiester Intemucleoli 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorolhtoate-internudeotide-linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotide 



<220> 

<221> modified_base 

RN/.o«gonudeotides phosphodiester IntemucteoB 

de-linked 



<220> 

«:221> miscjeature 
<222> 

<223> covalently Hnked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalenMy linked lo an inverted 



<400> B 

aaggaggaga gagatggcag aag 



23 
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<210> 9 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN388L23 
<220> 

<221> modtfied^base 
<222> (1)..(7) 

<223> 2'-0-methylated RNArdigonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (B)..(17) 

<223> phosphorothloate-intemucleotide finked 



<220> 

<221> misc.feature 

<222> (8)..(16) 

<223> DlvlA-oUQOf^"^®^*'^^^ 



<220> 

<221> modified^base 
<222> (17)..{23) 

<223> 2'-0-methylated RNA-oligonucleolides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 

<222> (1)..(1) 

<223> covalently linked to an inverted abasic 
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<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 9 

23 

guccuuuccc agctttacag uga 



<210> 10 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTENI 162L23 
<220> 

<221> modified^base 
<222> (1)..{7) 

<223> 2«-0.methylaled RNA-oligonucieolides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscfeature 
<222> (8)..(17) 

<223> phosphorottiioate-intemucleotide linked 



<220> 

<221> miscjgeature 

<222> (8)..(16) 

<223> DNA oligonucleofides 



<220> 

<221> modified^base 
<222> (17)..(23) 

<223> ?-0-methylated RNA-oligonucleotides phosphodiester intemucleoti 
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de-linked 



<220> 

<221> miscjeature 
<222> 

<223> covatently linked toan inverted abasto 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covaiently linked t oan inverted abasic 



<400> 10 

23 

cuggaucaga glcagtggug uca 



<210> 11 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> anlisense oligonucleotide rPTEN45L23 
<220> 

<221> modified.base 

<222> (1) .(7) , 
<223> Z.O.methylated RNA-oligonucleotides phosphodiester internucleob 

de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleotide linlced 



<220> 
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<221> miscjeature 

<222> (8).,(16) 

<223> DNAroligonucieotides 



<220> 

<221> modiTied^base 
<222> (17)..(23) 

<223> 2'.0-methylated RNAK)ligonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> 

<223> covalenUy linlced to an inverted abasfc 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 11 

ucucx»juttg tttctgcuaa cga 



<210> 12 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN1086L23 
<220> 

<221> modified.base 
<222> (1)..(7) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



EP1325 955A1 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucteotide linked 



<220> 

<221> misc^feature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modlfied^base 
<222> (17)..(23) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester intemucleoti 
de-finked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 12 

ugaacugcta gcctctggau uug ^3 



<210> 13 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> antisense oligonucleotide rPTENI 190L23 
<220> 

<221> modified^base 
<222> (1)..(7) 

<223> Z-O-methylated RNArdigonucleotides phosphodiester intemucleoti 
de-Hnked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothlate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (B)..(16) 

<223> DNA-oligonucleotides 



<:220> 

<221> modified.base 
<222> (17)..(23) 

<223> Z-O-methylated RNA-oBgonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted at)asic 



<220> 

<221> misc.feature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasia 
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<400> 13 

ugcugauctt catcaaaagg uuc 



<210> 14 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN763L23 
<220> 

<221> modified.base 
<222> (1)..{7) 

<223> Z-O-methylated RNA-oligonudeotides phosphodiesler intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioatB-intemucleotide linked 
<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonudeotides 



<220> 

<221> modified.base 
<222> (17)..(23) 

<223> 2'-0-methylated RNA-oligonudeotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
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<222> (1)..(1) 

<223> covatenlly linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..{23) 

<223> covalently linked to an inverted alMSic 



<40O 14 

acuuugatgt caccacacac agg 

<210> 15 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN694L23 
<220> 

<221> modified.base 
<222> (1)..(7) 

<223> Z-Omethylated RNA-oligonudeotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (B)..(17) 

<223> phosphorothioate-lntemudeotide linked 



<220> 

<221> miscjeature 

<222> {8)..(16) 

<223> DNA-oligonudeotides 



EP1325 955A1 



<220> 

<221> iT)odified_base 
<222> (17)..(23) 

<223> z^methylatedRNAKJligonudeotidesphosphodiesler intemucteol. 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> oovalently finked to an inverted abasic 



<400> 15 

23 

ugggucctga gttggaggag uag 



<210> 16 
<211> 23 
<212> DNA 

<213> Artiftoial Sequence 



<220> 

<223> anUsense oligonucleottde rPTEN670L23 



<220> 

<221> modified_base 



<222> (1)..(7) ^ 
<223> Z-O-methylaled RNA oligonucleotides phosphodiester intemudeot. 



de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 
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<223> phosphorothioate-inlemucleotide linked 



<220> 

<221> m'lscjeature 

<222> (8)..(16) 

<223> DNA-ottgonudeotides 



<220> 

<221> modified^base 
<222> (17)..(23) 

<223> 2*-0-methylated RNAoBgonudeotides phosphodiesler intemudeoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..{1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> mfecjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 16 

cuucaccttt agctggcaga cca 



<210> 17 
<211> 23 
<212> DNA 

<213> Artlftoial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN576L23 



<220> 
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<221> modified.base 
<222> (1)..(7) 

<223> 2-0-methylated RNA-oligonucleotides phosphodiesler intemucleoB 
de-ltnked 



<220> 

<221> misc.feature 
<222> (8)..(17) 

<223> phosphorolhioate-intemucleotide linked 



<220> 

<221> miscjeature 

<222> (B)..(16) 

<223> DNA-oltgonucieotides 



<220> 

<221> modifiBd_base 
<222> (17)..(23) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> {1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 

<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 17 

ugccacuggl ctgtaaucca ggt 



23 
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<210> 18 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN485L23 
<220> 

<221> modified^base 
<222> (1)..(7) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (B)..(17) 

<223> phosphorotliloate-intemucleotide linked 



<220> 

<221> misc_feature 

<222> (B)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified.base 
<222> (17)„(23) 

<223> 2'-0-methylated RNA-ofigonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> misc.feature 
<222> (1)..(1) 

<223> oovalently linked to an inverted abasic 
<220> 
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<220> 

<221> miscjeature 
<222> 

<223> covalently linked to an inverted abasic 



<220?' 

<221> miscjeature 
<222> 123)..(23) 

<223> covalently linked to an Inverted abasic 



<40O 19 

ucgucuucac ttagccauug guc 



<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> antisense oligonucleotide rPTEN124L23 



<220> 

<221> modified_base 

<222> (1^ (7) 

de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleotide linked 



<220> 

<221> miscjeature 
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<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified.base 
<222> (17)..(23) 

<223> Z-Omethylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> mlsc^feature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 20 

gucuuuctgc aggaaauccc aua 



<210> 21 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN+388L23 
<220> 

<221> modified^base 
<222> (1)..(7) 

<223> 2 -O-methylated RNA-oligonucleotides 
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<220> 

<221> miscjeature 

<222> (8)..{16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified.base 
<222> {17)..(23) 

<223> 2 -0-methy!ated RNA-oligonucleotides 



<220> 

<221> miscjeature 
<222> (1)..(4) 

<223> phosphorothioate intemucleotide-linked 



<220> 

<221> miscjeature 
<222> (4).. (8) 

<223> phosphodiester-internucleotide-linked 



<220> 

<221> miscjeature 
<222> (B)..(17) 

<223> phosphorothioate-intemucleotide-linked 



<:220> 

<221> miscjeature 
<222> (17)..(20) 

<223> phosphodiester-intemucleotide linked 



<220> 

<221> miscjeature 
<222> (20)..(23) 

<223> phosphorothloate-internucleotide linked 
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<220> 

<221> misc.feature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an Inverted abasic 



<400> 21 

gsuscscuuu cccagcttta cagsusgsa 

<210> 22 
<211> 21 
<212:> DNA 

<213> Artificial Sequence 
<220> 

<223> GB72 
<400> 22 

ttggagtcct caacacactc a 



<210> 23 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GB84 
<400> 23 

acacctcaat ccatgcttct c 
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10 



15 



<210> 24 
<211> 21 
<:212> DNA 

<213> Artiftcial Sequence 
<220> 

<223> GB74 
<400> 24 

atcgcttgta gctgatgtcc t 21 



<210> 25 

20 <211> 21 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> GB86 



<400> 25 

30 

tcctgaaact dggtgtgtg a 



35 <210> 26 

<211> 21 



40 



45 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GB77 
<400> 26 

tgttgtcctg cttgtlaatg c 21 



50 

<210> 27 
<211> 21 
<212> DNA 

55 <213> Artificial Sequence 
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to 



15 



<220> 

<223> GB 82 
<400> 27 

aacctgaaac tgtcctgltg g 



<210> 28 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



<220> 

20 <223> GB78 



<400> 28 

actgactgct cattgtcgtt g 



21 



21 



25 



<210> 29 
<211> 21 

30 

<212> DNA 



< 



213> Artificial Sequence 



35 <220> 



<223> GB83 



<400> 29 

21 

40 ccacttgagg aaaaccacac t 



<210> 30 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



so 

<220> 



<223> oligonucieotide of the amplicon: start: 1185. Tag: UPR 



55 



<400> 30 

cagcattaac aagcaggaca aca 



23 
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<210> 31 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide of the amplicon: start: 1271, Tag: LWR 
<400> 31 

ccatctacca gggacacaaa gg 22 



<210> 32 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide of the amplicon: start: 1217, Tag: PROBE 
<400> 32 

aactgaagct ctcttcccac gaggaggc 28 



<210> 33 , 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mismatch oligonucleotide 
<220> 

<221> modified_base 
<222> (1)..(7) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 
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<220> 

<221> miscjeature 
<222> (8)417) 

<223> phosphorothioate^ntemucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oMgonucleoHdes 



<220> 

<221> modified.base 
<222> (17)..(23) 

<223> Z^ethylated RNA-oUgonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalentiy linked to an inverted abasic 



<400> 33 

23 

ucucauuttc ttftgtgcuca cga 



<210> 34 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN48 
<220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonucleolides 
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<220> 

<221> miscjeature 

<222> (8)..{16) 

<223> DNA-oBgonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotldes 

<400> 34 

guccuuuccc agctttacag uga 

<210> 35 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN52 
<220> 

<221> miscjeature 
<222> (1)..{7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<2ZZ> DNA-oIigonucleotldes 



<220> 

<221> miscjeature 
<222> (17)..(23) 
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<223> RNA-digonucleotldes 



<400> 35 

cuggaucaga gtcagtggug uca 



<210> 36 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PTEN53 

20 



<220> 

<221> miscjeature 
25 <222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oIigonucleofides 

35 



<220> 

<221> miscjeature 

<222> C17)..(23) 

<223> RNA-oligonucleotides 



45 

<400> 36 

ucuccuuttg tttctgcuaa cga 



50 

<210> 37 
<211> 23 
<212> DNA 

<21 3> Artificial Sequence 
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<220> 

<223> PTEN57 
<220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonucleotides 



15 



20 



25 



30 



35 



40 



<220> 

<22^> miscjeature 

^222> (8)..{23) 

<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



<400> 37 

ugccacuggt ctgtaaucca ggt 



<210> 38 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

45 <223> minPTEN52 

<220> 

^22^> misc^feature 

<222> (1)..(7) 

^223> RNA-oligonucIeotides 



55 



<220> 
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<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonudeotides 



<220> 

<221> miscjeature 

c222> (17)..(23) 

<223> RNA-oligonudeotides 



IS 



20 



25 



30 



40 



<400> 38 

cuggaugaga ctgagtgcug uca 



<210> 39 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mm PTEN 53 



<220> 

35 <22l> miscjeature 

<222> (1)..(7) 

<223> RNA-oligonudeotides 



<220> 

<221> miscjeature 

45 <222> (8)..(16) 

<223> DNA-oligonudeotides 



<220> 

<221> miscjeature 

<222> {17)..(23) 

<223> RNA-oligonudeotides 
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5 



15 



20 



25 



c400> 39 

ucucauuttc tttgtgcuca cga 



<210> 40 
<211> 23 

10 <212> DNA 



<213> Artificial Sequence 
<220> 

<223> Luciferase 
<220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

35 

<221> miscjeature 



40 



<222> {17)..(23) 

<223> RNA-oligonudeotides 



<400> 40 

cagaaugtag ccatccaucc uug 

45 

<210> 41 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



55 



<220> 

<223> p1l0alpha79 
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<220> 

<221> miscjeature 
<222> (1)..{7) 

<223> RNA-oligonucleotides 



<220> 

<221> misc.fealure 

<222> (B)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



<400> 41 

acuccaaagc ctcttgcuca guu 



<210> 42 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> p110alpha82 
<220> 

<221> miscjeature 
<222> (1)..{7) 

<223> RNA-oligonucleotides 



<220> 

<221> misc.feature 

<222> {B)..(16> 

<223> DNA-ollgonucleotides 
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<220> 

<221> miscjeature 

<222> (17)..{23) 

<223> RNA-oligonucleotides 



<400> 42 

uaccacactg ctgaaccagu caa 



<210> 43 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> p110beta88 
<220> 

<221> miscjealure 

<222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



<400> 43 

caaauuccag tggttcauuc caa 
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<210> 44 

g <211> 23 

<212> DNA 

<:213> Artificial Sequence 

10 <220> 

<223> p110bete93 

<:220> 

<221> miscjeature 

<222> (1)..(7) 

<223> RNA-oiigonucleotides 

20 

<220> 

<221> miscjeature 

25 <222> (8>..(16) 

<223> DNA-oligonucleotides 



30 <220> 

<221> miscjeature 
<222> (17)..(23) 
<223> RKA-oligonudeotides 



35 



40 



<400> 44 

ggcuaactte atcttccuuc cca 



<210> 45 

45 <211> 23 

<212> DNA 

<213> Artificial Sequence 

50 <220> 

<223> mmp110alpha79 



55 



<220> 

<221> miscjeature 
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10 



IS 



30 



35 



50 



<222> (1)..(7) 

<223> RNA-ollgonucleotides 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucieotides 



<220> 

<221> misc.feature 
<222> (17)..(23) 
20 <223> RNA-oligonucleotides 



<400> 45 

acugcaaacc ctgttgcuca cuu 



<210> 46 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> . 

<223> mmp110alpha93 



40 <220> 

<221> miscjeature 

<222> (1)..(7) 

<223> RNA-oligonucleotides 

45 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> ONA-oligonucleotides 



55 



<220> 
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15 



20 



30 



35 



40 



45 



50 



<221> miscjeature 

<222> (17)..{23) 

<223> RNA-oligonucleolides 



<400> 46 

1 0 ggcuaagttc ttcalccuug cca 



<210> 47 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN 5'-primer 



25 <400> 47 

caccgccaaa fflaactgca ga 



<210> 48 
<211> 24 
<212> DNA 

<2^3> Artificial Sequence 
<220> 

<223> PTEN 3 -primer 
<400> 48 

aagggtttga taagttctag ctgt 



<210> 49 
<211> 31 
<212> DNA 

<213> Artificial Sequence 



55 



<220> 

<223> Taqman probe 
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<220> 

<221> modified^base 
<222> 

<223> linked to Fam 



<220> 

<221> modified^base 
<222> (31)..(31) 
<223> linked to Tamra 



<400> 49 

tgcacagtat ccttttgaag accataaccc a 

<210> 50 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> antisense oligonucleotide huPTEN:1686L21 
<220> 

<221>^ miscjeature 
<222> (1)..(6) 

<223> Z-Omethyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothioate-tinked deoxyribonudeolide 



<220> 

<221> miscjeature 
<222> (16)..(21) 

<223> 2'-0-methyl ribonucleotide 
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<220> 

<221> miscjeature 
<222> 

<223> covalently linked to an Inverted abasic nucleotide 



<220> 

<221> miscjeature 

<222> (21)..(21) 

<223> covalently linked to an inverted abasic nucleotide 



<400> 50 

agaccacaaa ctgaggauug c 



<210> 51 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> antisense oligonucleotide huPTEN:1686L21 4MM 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> 2 -O-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothtoate-linked deoxyribonucleotide 



<220> 

<221> miscjeature 

<222> (16)..(21) 

<223> 2'-0-methyl ribonucleotide 
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<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked ito an nverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an inverted abasic nucleotide 



<400> 51 

agacgactaa ctcagcauug c 

<210> 52 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> antisense oligonucleotide huPTEN:1420L21 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> 2 -0-^ethyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothioate-linked deoxyribonucleotide 



<220> 

<221> miscjeature 
<222> (15)..(21) 
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<223> Z-O-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> 

<223> covalenlly linlced to an inverted abasic nucteotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an Inverted abasic nucleotide 



<400> 52 

ocxniuuccag ctttacagug a 



<210> 53 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> antisense oligonucleotide huPTEN:1420 L21 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> 2 -0-methyl rit)onucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothioate-linked deoxyribonudeotide 



<220> 

<221> miscjeature 
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<222> (1B)..(21) 

<223> 2 -O-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (1)..{1) 

<223> covalently rmked to an Inverted abasic nudeotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an inverted abasic nucleotide 
<400> 53 

ccguuugcac ctttagagug a 

<210> 54 
<211> 21 
<212> DNA 

<213> Artificial sequence huPTEN intron 
<220> 

<221> miscjeature 
<222> (1)»(6) 

<223> 2 -O-methyl ribonucleotide 



<220> 

<221> misc.feature 
<222> (7)..(15) 

<223> phosphorothioate-linked deoxyribonudeoBde 



<220> 

<221> miscjeature 

<222> (16)..{21) 

<223> Z-O-methyl ribonucleotide 
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<220> 

<221> miscjeature 
<222> 

<223> covalently linked to an inverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> (21)..C21) 

<223> covalently linked to an inverted abasic nucleotide 



<400> 54 

aagcagcaaa gtcctaagca g 



<210> 55 
<211> 21 
<212> DNA 

<213> Artificial sequence 



21 



<220> 

<223> antisense oligonucleotide huPTEN: intron 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> 2'-0-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothioate-linked deoxyribonucleotide 



<220> 

<221> misc_feature 
<222> {16)..(21) 
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<223> 2'-0-methyl ribonudeotide 



<220> 

<221> mtscjeature 
<222> 

<223> covalently linked to an inverted abasic nucleotide 



<220> 

<221> misc_feature 
<222> (21)..(21) 

<223> covalently linked to an inverted abasic nucleotde 



<400> 55 

21 

cagaautggg ctgtauuugg u 



<210> 56 
<211> 23 
<212> DNA 

<213> Artificial sequence 



<220> 

<223> One strand (5' - 3') of PTEN specific RNAi 



<400> 56 

23 

cuccuuuugu uucugcuaac gtt 



Claims 

3 The compound aoconling to claim 1 or 2 ^ioh is . tunfllonal o«9«-uc(eotkte. 



5 
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antisense oligonucleotide, ribozyme and FINAL 
B ™ «n^n. according to ^, o, 1 » 4 »« » ^ 

is coding for a polypeptide. 

» . Q tn R wherein the functional oligonucleotide comprises at least one 
7. The compound according to any of claims 3 to 6. wherein me lunciio 

modified Intemucleoside linkage. 

T« c«^„d aoc^n, » an, 0, ^ 3 ^ <^ co^ a„aa.. one 

modified sugar moiety. 

TMc.„,pc„nda=co,d.g..a..«^»-'»-«--»»~«'-^-°-™*°'^"="'^^ 
sugar moiety. 

„. Tne co.npo.nd ««dV^ » ot 3 ,0 ,0, ^-a,n *e — o«gon^ao«. c«np*« « on. 
20 modified nucleobase. 

,a ccr^ound «^rdin9 .0 daUn 11 , wherein »» n«difled n«^basa i. a S^Hnamylcy^s-na, 
„.Tnoco„^u..^n,»an,o,c..n»,»ia,..a™,n.haoo^und,pra,e™«,*e,,.nCon^o^uc.o.da, 

25 is a chimeric oligonucleotide. 

14. The compound according to claim 13. Showing the following structure: 

cap-(np)x(Ns)y(np)z-<»P 

30 

Whereby cap represents inverted deoxy abasics or similar modifications 
n represents 2'-0-methyl ribonucleotides: 
N represents phosphorothioate-linked deoxynbonucleotides , 
35 subscript p represents phosphodiester linlcage. 

subscript s representsphosphorothloate linkage, 
subscrif* X represents an integer from 5 to 7; 
subscript y represents an integer from 7 to 9; and 
subscript z represents an Integer from 5 to 7. 

40 . ^- „ t„ »n« n< claims 1 to 14 and a phamiaceuticaliy acceptable 

15. A composition comprising a compound according to any of claims 1 to 14 p 

carrier or diluent. 

„ o r^cn rvr tissue of a mammal , preferably In vitro, conpising 

« «■ L^":^rro^rz^r.z':;^^cr=-----'- 

of the gene is inhibited. 

„. Mo^odaoco-ng.oc^ie.-.e-^.h^-^-"-"-'-'^''""'"""^"""'"^ 

hamsters, monlceys, dogs and cats. 

oligonucleotide according to any of claims 3 to 1 4. 
35 19 A method for the ldent«icatlon and/or validation of a target comprising the following step: 

a) appVing to an expression system a function. o.igonuc,eo.de wherein me functional oligonucleotide Is 
specific for PTEN hnRNA,. 
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20. A mrthod for the identificaUon and/or validation of a target comprising the following step: 

a) applying to an expression system a functional oligonucleotide wherein the functional oligonucleotide is 
specific for PTEN mRNA. 

' 21 . The method according to claim 1 9 or 20. wherein the target is part of the PI3K/PTEN related pathway 

22 The method according to claim 1 9 or 20. wherein the target Is part of a pattiway which Is selected from the group 
coJijSg the Akt reteted pathway, the EGF-related autokrine loop and the mTOR pathway. 

23 The method according to any of claims 1 9 to 22. wherein the target is involved in the pathogenetic mechanism erf 
TdlseSnr^mon seleJed from the group comprising glioblastoma, prostate cancer, breast cancer,, lung 
cancer, liver cancer, colon cancer, pancreatic cancer and leukaemia. 

_ ^ . -f claims 19 to 23 wherein the target is involved in a biological process selected 

" llT^:^:^Z:7rot^^. ^S!^^ -'^rat-on. a?optos.. stress signalling, metastasis. anol.s. 
cell attachment and processes signalling through modulation of PI3K activity. 
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^ ^ . ,rf,„„ »nir of claims 1 9 to 24 wherein the target is selected from flie group comprising tran- 



tumor suppressors. 



with the expression pattern of the expression system under control conditions. 

30 28 The method according to any of claims 1 9 to 27. wherein a further expression modifying agent Is app'ied to the 
Zesttn the expLion pattern of the expression system Is detected and the expression pattern . 

compared to the expression pattern generated upon steps a) and/or b). 

29. The method according to claim 28. wherein the expression modifying agent is a functional oligonucleotide. 

30. The method according to claim 28 or 29. wherein the expression modifying agent is modifying the expression of 
a second target, preferably according to any of claims 21 to 26. 

31 . The method according to any of claims 28 to 30. wherein the second target is different from the target according 
40 to any of claims 1 9 to 30. 

32. The method according to claims 19 to 31 . wherein the target is the molecular target of PTEN. preferably of PTEN 
acting as a tumor suppressor. 

45 33. Amethodfortheldentlficatton and/orvalldatlonof a target whemln the target is part of a tumor suppressor related 
pathway comprising the following step: 

a) applying to an expression system a functional oligonucleotide wherein the functional oligonucleotide Is 
specific for hnRNA of a tumor suppressor, preferably the non-coding part thereof. 

34. Amethodfortheidentificationand/orvalidationofatargetwhereinthetargetispartofatumorsupp«^^ 

pathway comprising the following step: 

a) appVing to an expression system a functional oligonucleotide wherein tine functional oligonucleotide is 
55 specific for an mRNA encoding the tumor suppressor. 

35. Themethodaccordingtoclalm33or34.whereinthetargetisinvoh,edinthepath^^^^^^^^^ 

or condition selected from the group comprising glioblastoma, prostate cancer, breast cancer, lung cancer, liver 
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cancer, colon cancer, pancreatic cancer and leukaemia. 

36 The method acco«ling to claim 33 or 35, wherein the target is involved in a biological process selected f rorn the 
Joup cXSTg prcJiferadon, cell survh,al, migration, apoptosis, stress signalBng. "[I^^^^^-^- J"^^^^^^^^ 

5 ?achment. proceLes involving activation of PI3K and cancer relevant pathways involving signalling induced by 
various growth factors or cytokines. 

37 Themethodaccordingtoanyofclaims33to36,whereinthetargetisatumorsuppressorandthetumorsuppresso^ 
is selected from the group comprising landscapers. gatekeepers and caretakers. 

^° aa The method according to any of claims 33 to 37. wherein the method further comprises as step b) 

^I^a^fte eipress^^ pattern of the expression system upon application of the functional oligonucleotide 
with the expression pattern of the expressfon system under control conditions. 

IS 39 The method according to any of claims 33 to 38. wherein a further expression modifying agent is applied to the 
Sr^ton^. the expLion pattern of the expression system is detected and the expressK,n pattern is 
compared to the expresston pattern generated upon steps a) and/or b). 
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40. The method according to claim 39. wherein the expression modifying agent Is a functional oligonucleotide. 

41 The method according to claim 39 or 40. wherein the expression modifying agent is modifying the expressfon of 
a second target, preferably a target according to any of claims 21 to 26. 

42. Antisense oligonucleotide selected from the group comprising 

B ugaacugC.T,A.G.CAT.C.T.ggauuug B (SEQ ID No. I) 
B uggacaaCVV.A,G.T.G.TsCAsaaacccu B (SEQ ID No. 2) 
B ggaaaccT.CiT,C.T,T.A.GsC.caacugc B (SEQ ID No. 3) 
B uguugcaG.A.A.G,G.T.T,C.A.uuccugu B (SEQ ID No. 4) 
B cuuccgaG.A.G.G.A.G,A.G.A,acugagc B (SEQ ID No. 5) 
B ccacaaaC.T,G.A.G.G.A,TsT.gcaagau B (SEQ ID No. 6) 

B ucugacaC.A.A,T.G.T,CCT.auugcca B (SEQ ID No, 7) 
B aaggaggA,G.A.G,A.G^T.G,gcagaag B (SEQ ID No. 8) 
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B guccuuuCC.C,A.G,C J»T,T.acaguga B (SEQ ID No. 9) 



B cuBgaocA.G.A.G.T.C,A,G,T^Biica B (SEQ ID No. 10) 



EP 1325 955 A1 

B ucuccuuT,T,G,TsT,T,CsT,GsCuaacga B (SEQ ID No, 1 1) 

B ugaacugCTsAsGsCsCsTsCsTsggauuug B (SEQ ID No. 12) 

B ugcugauCT.TsCsA.T,C,A,A,aagguuc B (SEQ ID No. 13) 

B acuuugaT,G,T,C.A,C.C.A,Cacacagg B (SEQ ID No. 14) 

B uggguccT,G,A.G«TsT,GsGsA,gsaguag B (SEQ ID No. 15) 

B cuucaccT,T,TsA,GsCsT,G,Gscagacca B (SEQ ED No. 16) 
B ugccacuGsG.T,C.T,G.TsA,A,uccaggt B (SEQ ID No. 17) 

B ucucuggTsC.C,T,TsAsCsT,T,ccccaua B (SEQ ID No. 1 8) 
B ucgucuuC,A,C.T,T.A,GsC,C,auugguc B (SEQ ID No. 19) 
B gucuuucT«G»CsA,G,GsA»A,AsUcccaua B (SEQ ID No. 20) 

whereby B stands for inverted abasia, positions 1 througii 7 and positions 17 through 23 are 2'-0-methyiated 
ribonucleotides and are phosphodiester -liniced. positions 8 through 17 are phosphorothioate linl<ed, positions 8 
through 16 are desoxynucleotides, position 17 is a ribonucleotide, 



B gsU.CsCUUuQCsC,AsGsCsT,TsTsaca&Us&a B (SEQ ID No. 21) 



whereby B stands for inverted abasia, positions 1 through 7 are 2'-0-methylated ribonucleotides, positions 8 
through 16 are desoxynucleotides. positions 17 through 23 are 2'-0-methylated ribonucleotides, positions 1 
through 4 are phosphorothioate linked, positions 4 through 8 are phosphodiester- -liniced, positions 8 through 17 
are phosphorothioate -liniced, positions 1 7 through 20 are phosphodiester- linked, and posittons 20 through 23 are 
phosphorothioate linked, 

B agaccaCAAACTGAGgauugc B (SEQ ID No 50, also refened to herein as 
huPTEN:1686L21), 



B agacgaCTAACTCAGcauugc B (SEQ ID No 51, also referred to herein 
huPTEN:16B6L21 4MM), 
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B ccc»u.CCAOCmAcagaga B (SEQ ID No 52. .to rcfe^i .o herein as 
huPTEN:1420L21). 



ccguuuGCACCTTTAgaguga 
4MM). 



(SEQ ID No 53. also referred to herein as huPTEN:1420L2l 



B 



..g^AAACICCT^geag b (SEQ ID No 54. -s. r.r«r»i u. h«.i» « hul^ to™.). 
B cagaa«TGG<3CrorA»«.ggu B (SEQ ID No 55. also referred to herein as huPTEN tatn»). 

B repress* an ^ ^ rrJt::":^^'^^'^^ 

«usee.an,o,*e»«i.«»eo.^nu..«.*aceo,.n,.oc,a^«an*o,,heeo.pou™.acoo*,»an^ 
■ 1 to 14 in a method according to any of claims 29 to 41 . 

«An«.od.o.*.,.ne«,o„o,a,un«lonalo,,^nuc,eo^.P™.a'»*<"-l"-*°--~*=»^°'^ 
' preceding cWme, compilalng Ihe lollo«*8 slep»- 

a, providing an .i«a, t^n^ona, ^nRNA,. or me .RNA 0. ar-mor aiwreasor. 

preferably PTEN, 

b) modifying the Initial functional oligonucleotide, and 

c) testing the functional oligonucleotide modified In step b) on Its specrficity for the mRN A. 

45 The Method according to claim 44. wherein the testing is done in an expression system. 
4S.TheMethodaccordingtocla.44or45fu.hercorr.r.ingthe step of comparing the s^^^^^^ 
the modified functional oligonucleotide. 

„.T,»«am.daeeo^»."yo.c^«»«.«»-^'^''"«^'^"''°"»°"'^*'"''°°"'''°°'* 

according to daim 44. 

. pre^^n, an e^on -J-^rrirrSroS^^--^'^^ 

'p;^:r^nr:;anr:i,rr^ra^ 

suppressor is PTEN. 

. screa*ga,*ra„o.eandldat.c.n.po..nds«saide«pression sys»-» =naorno,.e,emen«o.«.e 
n^ng a*ity «ilh .=9anl to l«o'««>^ ««^ "te 

- identifying said elements. 
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FIG. 13 
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